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MHOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma paspaborana Ha ocHoBe [IpumepHol mporpamma
oOmeoOpaszoBarenbHol yueOHoW nuctnuminibl «Xumus» (aBrop: O.C. [NabpuensH,
KaHauaat negarormdeckux Hayk; M.I'. OctpoymoB, mpodeccop, TOKTOp XUMUYECKUX
Hayk., 2015 rom) myig cHenuanbHOCTU CpeaHero mpodecCHOHAIBLHOTO 00pa30BaHUs
13.02.11 «TexHuueckasi »dKCIUTyaTalus U OOCITY)KMBAaHUE DJJICKTPUYECKOTO U
AIEKTPOMEXAHUUYECKOTO 000pYA0BaHUs» Ha 0a3e OCHOBHOIO OOIIEro o0Opa3oBaHus Mpu
MOJITOTOBKE KBATU(PHUITUPOBAHHBIX pabOUUX, CIYKAIIIUX, CIICIUATMCTOB CPEIHETO 3BeHA
C TMOJy4YeHHEM cpeaHero ooiiero oOpazoBanus. [Iporpamma paszpaboTaHa Ha OCHOBE
tpedoBanuiit ®I'OC cpegnero obiero oOpa3oBaHUs, MPEABSIBIIEMBIX K CTPYKTYpE,
COJZIEPKaHUIO U Pe3yJIbTaTaM OCBOEHUS yUeOHON NUCIMIUIMHBI « XUMUS».

Coneprxkanue nporpaMmMbl « XUMHs» HAIIPaBJIEHO HA JOCTHXKEHHE CIIETYIOIINX LIEeeH:

* hopMUpOBaHUE Y O0YUAIOITUXCS YMEHUS OIEHUBATh 3HAUUMMOCTh XUMHUECKOTO 3HAHUS
JUJISL KQXKJIOTO YEJIOBEKA;

* (hopmupoBaHue y oOydaromuxcsl eJIOCTHOTO MPEJACTABICHUS O MUPE U POJIM XUMHH B
CO3JIaHMM COBPEMEHHON €CTEeCTBEHHO-HAYYHOM KapTHHBI MHpA; YMCHHS OOBICHATH
O00BEKTHI M MPOLECCHl OKPYKAIOMICH MeHCTBUTEILHOCTH: IPUPOJTHOM, COIMAIBHOM,
KYJIbTYPHOU, TEXHUYECKOUN CPEJIbl, UCMIOb3YS ISl 3TOr0 XMMUYECKUE 3HAHUS,

* pa3BUTHEC y OOydYarOmMXcs yMEHWUH pa3nuuaTh (akTel M OICHKHA, CpPaBHUBATh
OIICHOYHBIC BBIBOJIbI, BHUJIETh MX CBSI3b C KPUTEPHUSAMH OILICHOK W CBS3b KPUTEPHEB C
OTIpeIeJICHHOW CHCTEMOW IEHHOCTEH, (OpMYIUPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

* mpuoOpeTeHne OO0YYaIOIMMMHUCS OIbITa Pa3HOOOPA3HOW NEATEIHbHOCTH, MO3HAHUS U
CaMOMO3HAHUA;, KIIOYEBBIX HABBIKOB, MMEIONIMX YHUBEPCAIbHOEC 3HAYEHUE i
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Pa3IMYHBIX BUJOB JIEATEIHHOCTH (HABBIKOB DEIICHHUS MPOOJIEeM, MPUHATHS PEUICHHMH,
MOWCKa, aHaiM3a W 00pabOTKM WHGOpPMAINK, KOMMYHUKATHBHBIX HABBIKOB, HAaBHIKOB
U3MEPEHH, COTPYTHUYECTBA, OE30MaCHOTO OOpalIeHHs ¢ BEUIECTBAMH B MMOBCEIHEBHOMN
JKW3HU).

B nmporpammy BKJIIOUEHO cojep)kaHUE, HampaBieHHOE Ha (pOpMHUPOBAHUE Y CTYACHTOB
KOMIIETEHIINH, HEOoOXomMMBIX iId KadecTBeHHOro ocBoeHus OIIOII CIIO na 0ase
OCHOBHOTO O0OIIero 00pa3oBaHUs C TMOJMYYECHHEM CPEAHEro oOIero o0pa3oBaHUS;
porpaMMbl TIOATOTOBKH KBAIM(HUIIUPOBAHHBIX paboyuxX, CIOyXKalluX, ITPOrpaMMbI
MOATOTOBKH crienuaiuctoB cpennero 3seHa (IIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOHN JUCHUIIJIUHBI «XUMMUS»

XumMmusgs — 93TO HayKa O BCHICCTBAX, HX COCTABEC MW CTPOCHUM, CBOMCTBAx H
MNPpCBpaAllICHUAX, 3HAYCHHMM XHMHYCCKHX BCIICCTB, MATCPHAIIOB MW IIPpOLOCCCOB B
HpaKTH‘IGCKOf/'I ACATCIIBHOCTHU 4YCJIOBCKA.

Coneprxanue 0011e00pa3zoBaTENIbHON YICOHON TUCIUTIITUHBI « XUMHS HAMPaBIICHO HA
YCBOGHHE OOYYaIOITUMUCS OCHOBHBIX TMOHSATHUM, 3aKOHOB U TEOPUN XHMHUH; OBJAJCHUE
YMEHUSMHU HaOJII0JaTh XUMHYECKUE SBICHUS, MPOBOJIUTh XMUMHYECKUN IKCIICPUMEHT,
MPOU3BOJNTH PACUYEThl HAa OCHOBE XHMHYECKUX (OpPMYyJI BEIIECTB M YpaBHECHUU
XAMUYECKUX PEAKIIHM.

B npouecce H3YyUYCHUA XHMHU Y o6yqa}0m1/1xc;1 Pa3BUBAIOTCA IIO3HABATCIILHLBIC
HHTCPECbl WM MHTCIJICKTYAJIbHBIC CHOCO6HOCTI/I, HOTp€6HOCTI/I B CaMOCTOATCIBHOM
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npUOOpPETeHUs] 3HAHUW MO XMMHH B COOTBETCTBUM C BO3HUKAIOUIUMHU >KU3HEHHBIMH
nmpo0eMaMu, BOCIIUTHIBACTCS O€peKHOE OTHOIIECHUS K MPUPOJIC, TOHUMAHKE 3I0POBOTO
o0Opa3a XKu3HU, HEOOXOAMMOCTH MPEIYIPEIKACHUS SIBJICHUN, HAHOCSIIUX BPE 310POBBIO
Y OKPY’KaroLleu cpee.

OHU OCBaMBaIOT IMPpUCMbI I'PaMOTHOTO, 0e30IacHOr0 HMCHOJIL30BAHUS XUMHYCCKHUX
BCICCTB MW MATCpUaAIOB, IIPHMCHACMLBIX B 6BITy, CEIbCKOM XO3SIMCTBE M Ha
IMPpOU3BOACTBC.

P cai3anusa JCAYKTUBHOT'O ITOJAX0/Ja K U3YUCHHUIO XUMHU CHOCO6CTByeT Pa3BUTHUIO TAKUX
JOTNYCCKHUX onepaunﬁ MBIIJICHUA, KaK aHaJIM3 U CUHTC3, O606HIGHI/IG N KOHKpCTU3anusi,
CPaBHCHHUC U aHAJIOTUA, CUCTECMATU3AINA U KJIaCCI/Iq}I/IKaHI/IH " ap.

B mpomecce wu3yyeHMs XMMHMM BaXHO (OPMHUPOBATH  HMH(POPMALMOHHYIO
KOMIIETEHTHOCTh 0Oydaromuxcs. [1oaToMy mpu opraHu3aiuu caMOCTOSTENbHOW pabOThI
HEOOXOJMMO AaKIEHTUPOBaTh BHUMaHHWE OOydYarOIUMXCsi HAa NOMCKe HWH(pOpMAalu B
cpeacTBax MaccMmenua, VHrepHere, y4yeOHOM U CHELMAIBHOM JUTEpaType C
COOTBETCTBYIOIINUM O(OPMIIEHHEM U NPEACTABIECHUEM PE3YIIbTATOB.

N3yyenue o001e00pa3oBaTeibHON y4eOHOM AUCIUIUIMHBL «XUMUS» 3aBEpIIACTCS
NOJIBEICHMEM HUTOroB B  (opme nuddepeHuupoBaHHOTO 3adyeTa B PaMKax
MPOMEXKYTOUYHOM arrecTtauuu cTylaeHToB B mpouecce ocBoenuss OIIOII CIIO c
noyueHuem cpeanero obmero odpazopanus (IITICC3.)

MECTO YYEBHOHN JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYueOHas TUCHUIUIMHA «XUMUS» U3ydaeTcsi B 00111e00pa30BaTeIbHOM IHKJIE Y4eOHOTro
OIIOII CIIO nHa 6a3e oCHOBHOTO 00I11ero 00pa3oBaHus C MOJIYUYSHHEM CPEIHEro oOIIero
obpazoanus (IITICC3).

MecTto yueOHOM TUCITUTITUHBI « XUMUSD — 0a30BbIN yUeOHBIN MpeMeT.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIHUIIJINHBI

OcBoenune cojfepkanusi y4eOHOW AMCIUIUIMHBI «XUMHS», 00€CTICUNBACT TOCTHKCHHE
CTYJEHTaMU CIICAYIOUIUX PE3YJIbTATOB:

* TUYHOCMHbBIX .

— UYyBCTBO TOPAOCTM M YBAXEHHUS K MWCTOPUM U JOCTHIKEHHUSAM OTE€UYECTBEHHOMN
XUMUYECKOM HayKH; XUMHUYECKM TIpaMOTHOE TOBEACHHE B MpodecCHOHATbHOM
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JESTEIIbHOCTH U B OBITY TIpH OOpAIeHUH ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHAIaMU U
npoIeccamMu;

— FOTOBHOCTH K MPOJAOHKEHUIO0 00pa30BaHMs U MOBBIIIEHUS KBATM(PUKALIUYA B U30paHHOU
npoecCHOHANBHON ACATENHPHOCTY U OOBEKTUBHOE OCO3HAHUE POJIM XHUMHYECCKUX
KOMITIETEHIIUN B 3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTH)KCHUS COBPEMEHHOW XMMHUYCCKOW HAYKU M XUMHUYCCKHUX
TEXHOJIOTUH JIJIsl TOBBIIIICHUS COOCTBCHHOTO MHTEIJICKTYAIBHOTO Pa3BUTHUS B BHIOPAHHOM
npoecCHOHATEHOM ESITEIIBHOCTH;

° Memanpedmemublx:
— HMCITIOJIb30BAHUC PA3JIMYHBIX BU/I0B M03HABATEILHOU ACATCIIBHOCTH U OCHOBHBIX

MHTEJUIEKTYaJIbHBIX onepanuil (MOCTAaHOBKM 3a/1auu, (POpMYJIUPOBAHUS THIIOTE3, AHAIIN3A
U CHHTE3a, CpaBHEHUs, O0OOOIEHHUs, CHUCTEMAaTH3allud, BbISBICHUS NPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, MOUCKA aHAJIOroB, (HOPMYJIMPOBAHUS BBIBOAOB) AJI PELLICHUS
MOCTABJICHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHMS (HAOJIOIEHUS,
HAyYHOT'O SKCIIEPUMEHTA) JJI1 U3YYEHHUs Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U
IIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPO(HECCHOHATBHOM

cthepe;

— HCIOJB30BaHUE PA3NUYHBIX WCTOUYHUKOB JJISl MOTYYCHHUS XMUMHUYECKON MH(OpMAIny,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTh MJsi JOCTHKEHMSI XOpOIIMX pe3ylbTaToB B
npodeccuoHanbHOM cdepe;

* NPeOMemHblxX.

— c(OpMUPOBAHHOCTH MPEJCTABICHUIN O MECTE XUMHUU B COBPEMEHHOW HAYYHON KapTHHE
MUpa; TOHUMAaHUE POJM XUMHUU B (HOPMUPOBAHMHM Kpyrozopa U (yHKIHOHATHHOU
TPaMOTHOCTH YEJIOBEKA JJIsl PEHICHUS TPAKTUUECKUX 3a1aY;

— BJIAACHHUC OCHOBOIIOJIAralOIMMMHU XUMHUUYCCKUMU ITOHATHAMHA, TCOPUAMU, 3aKOHAMU

M 3aKOHOMEPHOCTSAMH;, YBEPEHHOE TMOJIb30BAHUE XUMHUYECKOW TEPMHUHOJIOTHEN U
CHUMBOJIUKOI;

— BJIAJICHUC OCHOBHBIMU MCTOJAaMH HAYUYHOI'O IIO3HAHUA, UCITIOJIb3YCMbIMU B XUMHHU:

HAOJIOZICHUEM, OINKMCAHHEM, HW3MEpPEHHUEM, SJKCIEPHUMEHTOM; yMeHHEe 00padaThiBaTh,
OOBSACHSITH PE3YNbTAThl TMPOBEJCHHBIX OIBITOB W JIeJaTh BBIBOJBI, TOTOBHOCTh U
CIOCOOHOCTH MPUMEHSITH METO/IbI IIO3HAHUS TIPH PEIICHUH MPAKTHYCCKUX 3a1a9;

— c(popMUPOBAaHHOCTh YMEHHUS J1aBaTh KOJMYECTBEHHbIE OIIEHKU U MTPOU3BOAUTH PACUETHI
0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

— BJIAJACHHC IIpaBUJIaMHW TCXHHUKHU 0e30MmacHOCTH P HKCIOJIB30BAHHMHU XHWUMHUUYCCKUX
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BEIIIECTB;

— c(hopMUPOBAaHHOCTh COOCTBEHHOW TMO3WIIMM TIO OTHOMIEHWIO K XHUMHYECKOU
uH(dOopMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

COJEPXAHUE YYEFHOW JUCIUIIJUHBI

BBenenue

Hay‘-IHBIC MCTOJbI ITIO3HaHHS BCIICCTB U XMMHNYCCKHUX siBiieHui. Pojpb 9KCIICPUMCHTA
U TCOPHHU B XHUMHM. MOI[GJ'II/IpOBaHI/Ie XUMHUUYCCKUX IIPOLCCCOB. 3HaueHHuEe XUMHUH Ipu
OCBOCHHUH CHGI.[HEU'II)HOCTGI?I TCXHHUYICCKOI'O HpO(I)I/IJIH HpO(i)GCCI/IOHaJ'IBHOI‘O 06p330BaHI/ISI.

JlabopatopHsblie onbIThl. 1.0nucanue BellecTBa MOJEKYJISIPHOIO U HEMOJIEKYJISIPHOTO
CTPOEHHS.

2. MopaenupoBaHue XUMHUYECKUX OOBEKTOB C IMOMOIIBIO TJIOCKOCTHBIX U OOBEMHBIX
MOJIEJIEN.

IMocae N3YYCHHUA TEMbI CTYACHT JO/I’KCH 3HATD:

TexHuKy 0€30MacHOCTH B KAOMHETE XUMUU
Mertobl NO3HAHUS B XUMUU
Ilocse u3yuyeHust TEMbI CTYIEHT I0JI2K€H YMETh:

[IpaBrwiibHO OOpaIIaThCsl ¢ XMMUYECKUMHU BEIIECTBAMU M 00OpPYJAOBaHUEM, OKa3bIBaTh
MIEPBYIO TTOMOIIb TTOCTPAJABIINM OT HEYMEJIOTO OOpaIlleHUsI C BEIeCTBaMHU
MopenupoBaTh U TPOTHO3UPOBATH XUMUYECKHUE TTPOLIECCHI

[IpuMEHSATh NPU U3YYEHUH XUMHH PA3HbIE METObI MO3HAHUS

B okpykarorieit cpesie BecTr ce0st IKOJIOTHYEeCKH TPaMOTHO

OrneHMBaTh pe3yJbTaT CBOCH JEATEILHOCTH

BrISBIATH MPOOEITHI B 3HAHUAX U YMEHHSX
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7. TloctaButh nepen co00i HOBYIO 11ETTb

1. OBIIAA U HEOPTAHUYECKASA XUMUA

1.1. OcHOBHBIE NOHATHS U 3aKOHbI XUMHH

OcHoBHbIe MOHATHSA XuMMHUH. BemectBo. AtoM. Moiekyna. XUMHUUYECKUM 3JIEMEHT.
Amnotponusi. Ilpocteie U cloxHbIe BemecTBa. KauyeCTBEHHBI M KOJIMYECTBEHHBIN
COCTaB BEIECTB. XHWMHUYECKHE 3HaKM U (GopMmyiabl. OTHOCHUTEIBHBIE AaTOMHAs H
MOJIEKyJIsipHasg Mmacchl. KonndecTBo BelecTna.

OcHoBHbBIE 3aKOHbI XHMHH. 3aKOH COXpaHCHUS MacCChbl BCIICCTB. 3aKOH ITOCTOSIHCTBA
COCTaBa BCIICCTB MOHCKYHHpHOﬁ CTPYKTYPBHI. 3aKoH ABoraz[po H CICACTBHA UX HCTO.

JdemMoHcTpanun. MoJienu aTOMOB XMMUYECKHUX AJIEMEHTOB. MOJENN MOJIEKYJN IPOCTBIX
U CIIOKHBIX BemiecTB (mapocrepxHeBbie U CTioapra—bpurieda). Komnekuusa npocTeix u
CJIO’KHBIX BEILIECTB.

IpakTnueckoe 3ausitue Ne 1. Mcniosnb3oBaHne 3aK0OHa COXPAHEHHSI MACChI BEILIECTB PH
HAaIlMCAaHUU YPABHEHUN XNUMHWYECKUX PEAKIINI

CamocrosiTesibHas paﬁoTa. [IonsiTHE O XMUMMYECKOM TCXHOJIOT'HNH, OMOTEXHOJIOTHH H
HAHOTCXHOJIOTHHN

IMocae H3YICHUA TEMbI CTYACHT J0JI7K€H 3HATD:

1. OcHoBHbBIE XUMHYECKHE TOHATHSI: BEIIECTBO, MOJIEKYJIa, aTOM, XUMUYECKUI JIEMEHT,
XUMHUUYECKUH 3HAK, XUMHUecKas Gpopmyia

2. OCHOBHBIE 3aKOHBI XMMHMM: 3aKOH COXPAaHEHHS MAacChl BEIECTB, 3aKOH ITOCTOSHCTBA
COCTaBa BENIECTB, 3aKOH ABOTaApO

IMocae N3YYCHHUHA TEMbI CTYACHT J0/I’)KCH YMETD:

1. OmnpenensiTh BAICHTHOCTh XUMUYECKUX DJIEMEHTOB

2. [lpuMeHATh 3aKOH COXpaHEHHUS MacChl BEIIECTB TPHU HAMKWCAHUN YypPAaBHCHHM
XAMUYECKUX PEAKIINI

3. OcCyIIeCTBIATh CAMOCTOSATEIBHBIN MOUCK XUMHUECKOW MH(POPMAIIUU C UCTIOJIb30BAaHUEM
Pa3IMYHBIX HWCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSPHBIX HW3IaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCMOIB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTHH JIJI1 00paOOTKH M Mepeayrl XMMHUIECKOW HHGOPMAIINH U €€ TTPEACTABICHHSI
B Pa3IUYHBIX (OpMax.

1.2. Tlepunoanueckuii 3axon u [lepuonnyeckas cucrema

xuMuueckux djaeMenToB [[.1. MeHaesieeBa U cTpoeHue aroma
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Ilepuoanuecknii 3axkon .M. MengeaeeBa. OrtkpeiTue .M. MeHneneeBbiM
[Tepuonnueckoro 3akoHa. [lepuognaeckuii 3akon B popmymmpoBke J[.1. Mennaeneena.

[lepuonnueckass TabauIa XUMHYECKHUX OJIEMEHTOB — Tpaduueckoe OTOOpakKeHHE
NEePUONYECKOT0 3akoHa. CTpyKTypa NEpUOJUYECKON TaOIMIIbl: TEPHOIbI (Mayble U
OoJIbIIKE), TPYIIIHI (TJIABHAS U TOOOYHAs ).

Crpoenne aroma u nepuoanveckuii 3axkon .M. MenngesneeBa. ATOM — ClOXHas
gactuna. SAapo (IpoToHbI U HEUTPOHBI) U AJIEKTPOHHAs obonouka. M3oTomnsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MajbIX Mepuo0B. OCOOEHHOCTH CTPOSHUS
ANIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB OOJBIIUX MEPUOJOB (IIEPEXOTHBIX
anemMeHToB). [lonsitne 00 opOutansx. S-, p- u d-OpOuramu. DIeKTpOHHBIE
KOH(UTYpallMi aTOMOB XUMHUYECKHUX JIEMEHTOB.

CoBpemeHnHass (opMyIUpPOBKA IMEPUOJUYECKOTO 3aKOHA. 3HAUYCHHE TIEPHOIUYECKOTO
3aKOHAa W TEPHUOJMYECKON CHCTEMbI XUMHUYECKHX 3aeMeHToB JI.M1. MenneneeBa s
pa3BUTHUA HAYKU U TOHUMAHUSA XUMHUYECKON KapTUHBI MUpA.

JMemoncTpanun. Paznuunbie Gpopmel [lepruoanyeckoit cuCTEMbl XUMUYECKHUX 3JIEMEHTOB
J.1. Menpaeneena.

IIpakTnueckoe 3ansitue Ne 2. Crpoenue aroma. Ilepumommueckuii 3akon J[.U.
Menpeneena

CamocrosiTesibHas paﬁoTa. Hcnonp3oBaHue PadIOAKTUBHBIX M30TOIIOB B TCXHUYCCKHUX
Oeiaax

ITocue N3YYCHUHA TEMBI CTYACHT T0JI’KCH 3HATL.

CoBpemennyo (popMyaupoBKy nepuoandeckoro 3akona /.M. Menneneera
CrpykTypy nepuoaudeckoil Tadauipl xumudeckux 3nemenToB J1.M. Menneneena
Ctpoenue atoma

3HaueHue nepuoanveckoro 3akona .M. MenneneeBa it pa3BUTHS HAYKU

ITocae NU3YYCHUA TEMBI CTYACHT J0/I’)KCH YMETD.

OO0bsicHATH HU3HYECKHUI CMBICIT TTOPSJIKOBOTO HOMEPAa XMMHUYECKOTO dJIeMEeHTa, HOMepa
nepuoaa, HoMepa rpynnsl B nepuoandeckoit cucreme /.M. Menneneesa

O0bsACHATHL TIPUYUHY HM3MEHEHMS CBOMCTB B OJIHOM TMEPUOAE M B OJHOM TIJIaBHOU
MOJITPYIIIE 3JIEMEHTOB Nepuoauueckout cuctemsl .M. MenneneeBa

@ opMyJIUPOBATH 3aIPOC HA HOBYIO MH()OPMALIMIO O CTPOCHUH aTOMOB 3JIEMEHTOB
OcymecTBJIAATH CAMOCTOSTENBHBIA TOMCK XUMUYECKON MHGOPMAIIMH C UCTIOTH30BAHUEM
Pa3IMYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSAPHBIX W3JIaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCHOJIb30BaTh KOMITHIOTEPHBIE
TEXHOJIOTUH JIJIs 00paOOTKU U Mepeayrl XUMHUIEeCKOW HHGOPMAIINH U €€ TTPEACTABICHHS
B Pa3IU4HbIX (OpMax.
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1.3. CtpoeHnne BemecTna

Honnas xumuueckasi CBS3b. KaTI/IOHBI, nx O6p&30BaHI/Ie N3 aTOMOB B PC3YyJIbTATC
nmponeccca OKHCJICHUS. AHI/IOHBI, nx o6pa30BaHHe N3 aTOMOB B PC3YJIbTATC IIPpOLECCa
BOCCTaHOBJICHMA. MoHHas CBA3b, KAK CBA3b MCKIY KATHOHAMM W aHHOHAMH 34 CUCT
QJICKTPOCTATUYICCKOTO IIPUTSKCHHA. Honnsie KPpUCTAINYCCKHUC PCHICTKH. CsoiicTBa
BCIICCTB C HMOHHBIM THIIOM KpHCTaHHquCKOﬁ PCHICTKH.

KoBajienTHast Xumu4YeckKass CBsi3b. MeXaHu3M 00pa30BaHUS KOBAJIEHTHOM CBS3U
(OOMEHHBII W JOHOPHO-aKLUENTOPHBIN). DIEKTPOOTPULATENBHOCTh. KoOBaJeHTHBIE
NOJISIpHAsl M HEMOJISIpHAs CBSI3U. MOJIEKYIJISIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEILIETKH.
CBolicTBa BEIIECTB C MOJEKYJISIPHBIMA U @aTOMHBIMH KPUCTAJUTMYECKUMU PEIIETKAMHU.

MeTtasimyeckas cBsi3b. MeTaaanyeckas KpUCTANINYCCKAad PCHICTKA U MCTAJINIMYCCKAA
XUMHYECKas CBA3b. ODU3NYECKUE CBOMCTBA METAJLIOB.

ArperaTtHblie COCTOSIHMSI BeIlleCTB M BOJAOPOAHAsl CBf3b. T[BepJoe, XUIKOE W
ra3oobpasHoe cocTosiHusl BemlecTB. Ilepexon BemiecTBa M3 OJHOTO arperaTHOro
COCTOSIHMS B ipyroe. BogopoaHas cBs3b.

Yucrblie Bemiecrsa U CMeECH. ITonsiTue 0 cMecu BCIICCTB. I"'omorennsie u T'CTCPOIrCHHLIC
CMCCH.

Jucnepcubie cucrembl. [lonstne o aucnepcHoil cucteme. /[lucnepcHas ¢aza u
nucnepcuonHas cpena. Kinaccudukanus nucnepcHbix cucteM. [IoHSITHE O KOJUTOMIHBIX
CHUCTEMax.

JdemoncTpanuu. Mojenbs KpUCTAUIMYECKOW PEIICTKA XJIOpUaa Hatpus. Mogenn
KPUCTAJUIMYECKUX peHIeToK anmasza, rpadura. OOpasipl pa3TUyHBIX JUCIEPCHBIX
CHUCTEM: BMYJbCHUH, CYCHEH3UW, a’po3ojierd, rened u 3omned. Koarymsuus. Cunepesuc.
Oddexr Tunnans.

JlabopaTtopHbie omnbIThbl. [IpuroToBiieHHe cycrneH3un KapOoHATa KajlbIlUs B BOJIE.
[TonyyeHnue sMynbCMU MOTOPHOro Macia. O3HaAaKOMJIEHHME CO CBOMCTBAMHU JMCHEPCHBIX
CUCTEM.

JlaGoparopHasi padora Ne 1. M3roroBieHrne MOJENIEH BEIIECTB U ONPEACICHUE BUIOB
XAMHUYECKOU CBSI3U B HUX

CamocrositenbHas padora. )Kuakre KpUcTaibl
Ilocsie u3yyeHus TEMbI CTYIEHT I0JI2KE€H 3HATh:

Buasl xuMn4ueckoin CBSI3H
Mexanu3m 00pa3oBaHMs KOBAJICHTHOW U HOHHOM CBSI3Ei
XuMmnyeckoe nousarue JucrepcHas cucrema

IMocae U3YYCHHUSA TEMbI CTYJACHT JOJKCH YMETD:

OHpGJIeJ'IHTB BHUbI XMMHUYECKOM CBSI3U B BC€IICCTBAX
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[TpuBOaUTE MpUMEPHI Pa3IUYHBIX JUCIEPCHBIX CUCTEM U OOBSCHATH WX 3HAUYECHUE B
IIPUPOJIE U KU3HU YEIIOBEKA

OcCyIIecTBIATh CAMOCTOSITENBHBIN MOUCK XUMUYECKON MH(pOpMAINK ¢ UCTIOIh30BaHUEM
Pa3IMYHBIX HCTOYHUKOB (CIIPAaBOYHBIX, HAyYHBIX W HAYYHO-NIOMYJISIPHBIX H3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa); HCHOJIb30BATh KOMIBIOTEPHBIE
TEXHOJIOTHH /111 00pabOTKU U Mepeayu XUMHUYECKON NHPOpMauu U €€ IpeICTaBICHUs
B PA3JIMYHBIX opMax.

1.4. Boga. PacTBOpbI. DJIeKTPOJIMTHYECKAS TUCCOMAAIIAS

Boaa. PacrBopsl. PacTBopenne. Boaa kak pactBoputens. PacTBOPUMOCTH BEHIECTB.
Haceiiennsie, HEHACBIILLCHHBIE, IIEPECHIIICHHBIE  PAaCTBOPBI. 3aBUCUMOCTb
PacTBOPUMOCTH I'a30B, KUAKOCTEN U TBEPBIX BEIIECTB OT Pa3IMUHbIX (PaKTOPOB.

MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA.

3JIeKTp0J'IHTI/I'-IECKaH AUCCOIIHMAIIHNA. SHGKTpOJ'II/ITBI )51 HCOJICKTPOJINTEI.
3H€KTpOJ'H/ITI/I‘-ICCKa$I JUucconuanus. MexaHu3MbI BHGKTpOHHTHqCCKOﬁ Jucconuanuvumn 1A
BCHICCTB C pPa3JIMYHbIMU THIIAMHA XUMHUYecKor cBsa3u. CTeneHb BHGKTpOJII/ITI/I‘ICCKOfI
JUuCConralm. CunpHbBIE M cla0bIe QJICKTPOJIUTEI. OCHOBHBIC TIOJIOKCHMS TCOPHUHA
3HCKTPOHHTH‘I€CKOﬁ Jucconuanuu. KI/ICJ'IOTBI, OCHOBAHHSA M COJIM KaK OJICKTPOJINTHI.

)_ICMOHCTpaHI/II/I. PaCTBOpI/IMOCTB BCIICCTB B BOJIC. O6pa3m,1 KpUCTAJIJIOTHAPATOB.
HcneiTanue PACTBOPOB JJICKTPOJUTOB U HEIJICKTPOJIUTOB HAa NPEAMET AUCCOUALINI.

IIpakTnueckoe 3ansitue Ne 3. Boma. PactBopel. (CocTaBiieHHE ypaBHEHUW pPEAKLIAN
MOHHOTO OOMeHa

JlaGoparopHasi pabora Ne 2. [IpuroroBienre pacTBOPOB 3a4aHHOW KOHLIEHTPaUN
CamocrosiTtenbHas padora. [I[pumeHeHne Boibl B TEXHUYECKUX 1ENSIX
IHocse u3y4yeHHus TeMbI CTYI€HT I0JI2KECH 3HATh:

XyuMHuecKkue MmoHsITHA: QJIICKTPOJUTUUCCKAA AUCCOHAIHA, SJICKTPOJINUT, HEIJICKTPOJINUT,
HOHBI, KATHOHBI
OCHOBHBIE TT0JIOKCHHUS TCOPUHU BHCKTPOHHTHHCCKOﬁ Jucconuanmnmn

IMocae N3YYCHHUHA TEMbI CTYACHT J0/I’)KCH YMETD:

CocTaBiATh ypaBHEHUS AUCCOLUAIIMH KUCIIOT, COJIEH 1 OCHOBaHUM

[Tucatp peakuiuu HOHHOTO OOMEHa

CucremMaTH3upOBaTh, OLIEHUBATH U AHAJTU3UPOBAThH MOJIYYCHHYIO0 HH(POPMAIUIO
OcCyIIecTBIATh CAMOCTOSITENBHBIN MOUCK XUMHUYECKON MH(pOpMAIMK ¢ UCTIOIh30BaHHEM
Pa3IMYHBIX UCTOYHHKOB (CIIPAaBOYHBIX, HAYYHBIX W HAYYHO-TIOMYJISIPHBIX HW3JIaHUMH,
KOMIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB IHTepHETa); HCMOJIB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTHH N1 00pabOTKU U Mepenayn XUMHIECKON HHPOPMAITUH U €€ TIPECTaBICHHUS
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B Pa3IUYHbIX (OpMax.

1.5. Kinaccuguxkanus HeOpraHu4ecKux COeMHEHUM U UX CBOMCTBA

Kuciaorbl m ux cBoicTBa. KHCIOTBI Kak 3JIEKTPOIUTHI, MX KilacCUPUKAIMA 10
pa3IMUHBIM  TpPU3HAKaM. XHUMHYECKHE CBOWCTBA KHUCJIOT B CBET€ TEOPUH
AIEKTPOTUTHICCKON JIACCOIAIIHH. OcobennocTu B3aHUMOJICHCTBHS
KOHIICHTPUPOBAHHOW CEpHOM M a30THOM KHUCJIOT ¢ MeTaiaMu. OCHOBHBIE CIOCOOBI
MOJTYYEHHUS KUCIIOTHI.

OcHoBaHusi 1 ux cBoiicTBa. OCHOBaHUS KaK B3JEKTPOJIUTHI, UX KiaccuUKaIus 10
pa3IMYHBIM TpHU3HAKAM. XHMHUYECKHE CBOWCTBA OCHOBAaHMM B CBETE TEOPUU
ANEKTPOJMTUUECKOM UCCOUMAlMKU. Pa3liokeHne HEpAcTBOPHMBIX B BOJE OCHOBAHUM.
OcHOBHBIE CTTOCOOBI OJTYYEHHS] OCHOBAHUM.

Cosin u nx coiicrBa. Conu Kak 37eKTponuThl. Cojii CpeHuE, KUCIbIE U OCHOBHBIE.
XVWMHMYECKH CBOWCTBA COJIEH B CBETE TEOPUM JJIEKTPOJUTUUYECKON UCCOLUALUU.
Cnoco0Obl MOJTy4eHUs CONIeH.

['unponus conen.

Oxcuapl u ux cBoiicTBa. ConeoOpasyromiue 1 Hecoeoopasyromniue okcuibl. OCHOBHBIC,
aMm(pOoTepHbIe M KHCJIOTHBIC OKCHIBI. 3aBUCHUMOCTb XapaKkTepa OKCHJA OT CTCICHHU
OKHUCJICHHSI O0pa3yIolero ero MeTtaia. XUMHUYECKHE CBOWCTBAa OKCHIOB. Ilomyuenue
OKCHJIOB.

JdemoncTpanuu. B3auMonelcTBre a30THOM M KOHILICHTPUPOBAHHOM CEPHOM KHCIOT C
Metauiamu. ['openne dochopa U pacTBOpeHHE POYyKTa ropeHust B Boje. [lomyuenue u
CBOMCTBa aM(OTEPHOTO TUAPOKCUAA.

JlaGopaTopuble  onbIThl. McnpiTaHWe  pacTBOPOB  KHUCJIOT  MHAWKATOPaMHU.
B3aumopaelictBue MeETaUIOB ¢ KHCJIOTaMHU. B3auMoaencTBHE KHCIOT C OKCHUIAMU
METAJUIOB. B3ammonencTBHe KHCIOT € OCHOBAaHMSIMH. B3amMoaelicTBHE KHCIOT C
COJISIMH.

HcnbiTaHne pacTBOPOB LIEIOYEN MHAMKATOPAMH. B3auMoAEeNCTBHE 1IEIOYEN C COJSIMU.
Paznoxxenue HepacTBOPUMBIX OCHOBAHUU.

BzaumopericTtBue cosieil ¢ MetauiaMd. B3auMOJEHCTBHE COJIEM Apyr C  JPYyroOM.
['maponu3 conen pa3IMyHOrO THIIA.

IIpakTnueckoe 3anaTue Ne 4. ['eHeTHYeCKas CBA3b MEK/Y KJIacCaMH HEOPTraHUYECKUX
COECIMHECHUU

CamocrositeibHass padora. lcronb3oBaHHe CEpHOW KHUCIOTHI B IPOMBIIUIEHHOCTH.
Enxue nienoun, UX UCNOJIb30BAaHUE B IPOMBIIILIEHHOCTH

ITocae HU3YYCHUA TEMBI CTYACHT JTO/I’)KCH 3HATD:
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XuMHUYecKUe TOHSATHSI: OKCHIbI, OCHOBAaHHUS, KHCJIOTHI, COJIM, THIPOJIU3 COJICH,
WHIUKATOPBI
Knaccudukaimio n XuMudeckne CBOMCTBA OKCHIOB, OCHOBAHHM, KHCJIOT U COJIEH

ITocsie n3y4yeHHUs1 TeMbI CTYI€HT H0JI7KE€H YMETh:

CobmoaTh mpaBuiia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ KUCIOTaMH, IIEI0YaMH H
STOBUTBHIMU BEIIECTBAMHU B JJaOOPATOpUH, B OBITY, HA IPOU3BOJICTBE

Omnpenenars NPUHAAIEKHOCTh BELIECTB K Pa3IMYHBIM KJIACCaM HEOPraHMYECKHUX
COEAUHEHNN

OcCylIecTBIATh CAMOCTOSITENBHBIN MOUCK XMMUUYECKON MH(DOPMALIUK C UCTIOIb30BAaHUEM
pa3IMYHBIX HMCTOYHHMKOB (CHPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJSIPHBIX WU3JaHU,
KOMIIBIOTEpPHBIX 0a3 JaHHBIX, pecypcoB IHTepHETa); HCIOJB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTMH /1711 00pabOTKU U Mepeiayu XUMHUYECKON NHPOpMaluu U €€ IpeICTaBICHUs
B Pa3IU4HbIX (POpMaX.

1.6. Xumnuyeckue peakuuu

Kiaaccupukanuss XuMHYeCKMX peakumil. Peakuuu coeauHEHUs, paslIokKeHUS,
3amelenus, oomena. Katanurnueckue peakuun. O6patimbie 1 HEOOpATUMBIE PEAKIIMH.
['OMOreHHBIE U TETEPOreHHBIC PEAKIHMH. OK30TEPMUYECKHE U SHIOTEPMUYECKHE
peakuuu. TernnoBoi a3ppekT XuMHUeCKuX peakuuid. TepMoXuMudyeckue ypaBHEHHUS.

OKucauTeIbHO-BOCCTAHOBUTEIbLHbIE Pe€aKIuu. Crenenp okuciaeHus. OKHUCINTENb U
BOCCTAHOBJICHME. BoccTaHOBUTENbL M OKHUCIICHUE. MGTOII QJICKTPOHHOI'O OanaHca JJIA
COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ.

CkopocTts xumMHuuyeckMx peaknuil. [loHSATHE O CKOpPOCTH XUMHUYECKUX PEaKIUU.
3aBUCUMOCTh CKOPOCTH XHUMHYECKHUX PEaKIUi OT Ppa3IUnYHBIX (PAKTOPOB: MPHUPOIBI
pearupyronmx  BEHIECTB, WX  KOHUEHTpaluHh, TEMIIEpaTypbl,  MOBEPXHOCTHU
COIPUKOCHOBEHUS U UCITOJIB30BaHUS KaTaau3aTOPOB.

O0patumocTh XuMMHMYECKHX peaknui. OOpatumble M HEOOpaTUMbIE PEAKIIMH.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMELIEHMSL.

JdemoncTpamuu. [IpuMepsl HEOOpaTUMBIX peaklUii, UAYIIUX ¢ 0Opa30BaHUEM OCAJIKa,
rasza Wiy BoJibl. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT MPUPOJbI PEarupyromnx BEIIECTB.

ﬂﬂﬁOpﬂTOprIe OIIBITHI. PeaKHI/IH 3aMCIICHUA MCIH JKCJIC30M B PACTBOPC MCIAHOIO
Kymopoca. PeaKHI/II/I, nayaue ¢ O6p330BaHI/IeM ocajaka, ra3a Ujin BOJbI.

IIpakTuyeckoe 3ansitue Ne 5. CriocoObl CMEIIEHUS] XUMHUYECKOTO PABHOBECHS

CamocrosiTenbHast pabora. IIpakTyeckoe IIPUMEHEHUE JIEKTPOJIN3A.
["anbBanomnactuka. ["aneBanocterus. PadhunrpoBanue NBETHBIX METAIIJIOB.

IMocae U3YICHHUSA TEMbI CTYJACHT HOJIXKCH 3HATD:

1. XumMuyeckue TNOHATHS: XUMHUUYECKas peaKIUs, PEAKIUH COCIAUHEHUS, PEeaKIuu
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pa3lioKeHHs, peakuuu OOMEHa, pPeaKIuu 3aMelleHus, oO0paThuMble M HEOOpaTUMBbIE
pEeakluH, TOMOTE€HHBIE U T€TEPOreHHbIE PEAKIIMH, SK30TEPMUUECKUE U SHAOTEPMUYECKHUE
peakluuy, KaTAIUTHUYECKHE pPEaKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIINHY;
KaTaJn3aTop, BOCCTAHOBUTEINb, OKHCIHUTENb, CTEHEHb OKHCICHHS, XHUMHUYECKOE
paBHOBECHE

[Tpu3Haku kiaaccupuKaMy XUMUYECKUX PeaKui

3aBUCUMOCTBH CKOPOCTH XUMHUYECKOMN peakIu OT Pa3IndHbIX (aKTOPOB

Crioco0bl CMENIeHUs XUMHYECKOT0 PaBHOBECHS

IMocue H3YICHUA TEMbI CTYJACHT H0JI7K€H 3HATD:

[IpUMEHATH 3aKOH COXPAHEHHSI MACCHI BEIIECTB MPU HANMCAHUU YPABHECHUN XUMUYECKUX
peakuuii

YKa3bpIBaTh TUIIBI XUMUYECKOUN peaKiuu

OcCyIeCTBISATh CAMOCTOSITEIBHBIN MOUCK XUMUUYECKON MH(OpMALMKU C UCIOJIH30BAHUEM
pa3IUYHBIX HCTOYHHUKOB (CIPaBOYHBIX, HAYYHBIX W HAYYHO-TIOMYJISIPHBIX HW3JIaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa); HCIOJIb30BATh KOMIIBIOTEPHBIE
TEXHOJIOTUHU J1J11 00pabOTKU U Tepeayr XMMUYECKOW nH(popMalu 1 ee mpeacTaBIeHUs
B Pa3JIMYHBIX hopMax.

1.7. MeTaJluIbl 1 HEMETAJLJIbI

Meraniabl. OCOOEHHOCTH CTpPOEHHS aTOMOB M KpucrtamuioB. dusmyeckue cBoiicTBa
MetawioB. Kiaccupukauus MeTaimsioB MO pPa3idUYHBIM [pPU3HAKAM. XHUMHYECKHE
CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUH PsI/i HAIIPSHKEHUN METaJIOB.

OO6mue crnocoObl nonydeHus: metawioB. [lonstue o meramnypruu. CruiaBel YepHbIE U
LIBETHBIE.

Hemeramnabl. OcoOEHHOCTH CTpOeHHs aToMoB. HemeTamibl — MpocCThie BEIIECTBA.
3aBUCMMOCTh CBOWMCTB TQJIOT€HOB OT HX TMOJIOXKEHHUS B llepronndeckoil cucreme.
OKuCHIUTEIIFHBIE W BOCCTAHOBHUTEIILHBIE CBOMCTBA HEMETA/UIOB B 3aBHCHMOCTH OT HMX
MOJIOKEHUSI B PANLY JIEKTPOOTPULIATETBHOCTH.

Jemoncrpauuu. Komnekuuss metamwioB. Kosuiekiuss HemetauioB. Kosuiekius CTEKIIO.
Konnekuus 4yryH u crais.

JlaGopaTopnass padora Ne 3. [lonyueHue, coOupanue u 0OHaApYKEHHUE Ta30B.

JlabopaTtopuass pabdora Ne 4. PemieHue 5SKCIEpUMEHTAIBHBIX 3aJa4 IO KypCy
HEOPTraHUYECKask XUMHUS

IIpakTuyeckoe 3ansitue Ne 6. iToroselii 3auet no oO1el 1 HEOPraHUYECKOW XUMUU

CamocrosiTtesibHasa padoTa. CriocoObI 3alIUTBI METAUIOB OT Koppo3uu. [Ipon3BoacTBO
YyryHa U CTallu.
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IMocue N3YYCHUA TEMBI CTYJACHT J0JI’KCH 3HATD:

Crtpoenue, pu3ndeckiue U XMMHYECKHE CBOMCTBA METANIOB M HEMETAJJIOB
Ponp MeTaiioB B COBpEMEHHON TEXHUKE

ITocsie n3y4yeHHUs1 TeMbI CTYI€HT H0JI7KE€H YMETh:

XapakTepu30BaTh METAJUIBI U HEMETAJUIBI IT0 X MOJOKEHUIO B IEPUOIUYECKON CUCTEME
xumMudeckux snemeHToB .M. Menneneesa

[IpoBOANTE AKCIEPUMEHT IO MOJYYCHHUIO0, COOMpaHUI0 U OOHapykeHuto razoB Oz, Ha,
NH;

BBINONHATH AKCIEPUMEHT MO MOJYYEHUIO M PACTO3HABAHUIO BEIIECTB, OTHOCAIIMXCS K
Pa3HbBIM KJIaCCaM HEOPTaHWYECKUX COCTMHEHUM

Hcnonb3oBaTh MpUOOpPETEHHBIE 3HAHUS JJIS OIICHKH BIMSHUS XUMHYECKOTO 3arpsi3HEHUS
OKpYXaoIIEel Cpelbl Ha OPraHu3M 4YEJIOBEKAa W JIPYTHE >KUBBIC OPraHU3Mbl, OLICHKH
Ka4eCTBa MUTHEBOW BOJBI M OT/ICIIBHBIX MUIIEBBIX MPOIYKTOB

OcCymIeCTBIATh CAaMOCTOSTEIbHBIN MOUCK XUMHUECKON MH(DOPMALIMK C MCIOJIH30BAaHHEM
Pa3IMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISIPHBIX HW3JAaHUMH,
KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HMHTepHeTa); HCIOJIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUHU JIJI1 00paObOTKU M Iepeaayrl XMMUYeCKOW HHMOPMAILIMK U €€ TPEICTaBICHUS
B Pa3IU4HbIX (POpMaX.

2. OPTAHUYECKAA XUMUA

2.1. OcHOBHBbIC MOHATHSA OPTrAHUYECKOH XUMHH
U TeOpHsl CTPOEHNsI OPraHUYeCKUX COeTUHEHU I

IIpeamer opranuuyeckoi xumuu. [IpUpoaHbBIE, HCKYCCTBEHHBIE U CHUHTETHYECKHUE
oprannueckue BemiecTBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPTAHUYECKUMMU.

BanentHocts. Xumnudeckoe CTPOCHHUEC KaK IMOPAAOK COCAMHCHUA aTOMOB B MOJICKYIJIBI 110
BaJICHTHOCTH.

Teopusi crpoenusi opranumdeckux coeauHenuid A.M. bBbyraeposa. OcHOBHbIE
IIOJIOKEHHUSI TEOPUM XUMHUYECKOIro CTpoeHus. M3omepus u uszomepbl. XUMHUYECKHE
(GopMyJIbl U MOJIETTU MOJIEKYJI B OPraHMUYECKON XUMUHU.

Knaccudpukanusi oprannmyeckux BemecTB. Kiaccudukanus BemecTB Mo CTPOCHUIO
YIAEPOTHOTO CKeJieTa W HANWYUI0 (DYHKITMOHAIBHBIX Tpymi. ['OMOJIOTH U TOMOJIOTHS.
Hauana nomenknatypsr lUPAC.

Knaccupuxkanusa peakumii B OpraHvuyeckoi xumuu. Peakinuu mnpucoequHEHUS
(rumpupoBaHUsl, TaJOTCHUPOBAHMS, TUJIPOTAIIONEHUPOBAHUA, TUapaTanuu). Peaknuu
OTHICTUICHUST (IETUAPUPOBAHUS, JCTHAPOraJOreHUpPOBaHMS, ACTHApaTanuu). Peakiuu
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3amelienus. Peakunn nzomepusanuu.
JemoHcTpanuu. Moaenu MOJIEKYJI TOMOJIOTOB M N30MEPOB OPraHUYECKUX COCINHEHUM.
JlabopaTtopHbie onbITHI. V3roTOBIEHNE MOJENEN MOJIEKY OPIraHMYECKUX BEILIECTB.

IIpakTnueckoe 3ansatue Ne 7. Teopus A.M. bytnepoa. CocrtaBieHne CTPYKTYPHBIX
(dhopMyIT OPraHNYECKUX BEIICCTB

CamocrositeibHast  pabdora.  CpaBHeHue — KilaccU(PUKalMM ~ COCIMHEHHH U
KJIacCU(DUKAIIMN PEaKIuii B OPTaHWMYECKON M HEOPTaHNIECKON XUMUN

IMocue H3YICHUA TEMbI CTYJACHT J0JI2KCH 3HATD:

XuMHUYecKHe MOHATHA: OPTraHUYECKHE BEIIECTBAa, CTPYKTypHas (opmyna, H30MEpHI,
U30Mepus
OcHoBHbIe nonoxeHus reopun A.M. bytieposa

ITocue NU3YYCHUA TEMBI CTYACHT J0/IX)KCH YMETD.

[Tucate cTpyKTypHBIE (QOPMYJIBI OPTaHUYECKUX COCAUHEHUM (MeTaHa, 3TaHa, MPOIaH,
OyTaHa u Jip.)

JlenaTe apryMeHTUPOBAHHBIE BBIBOJBI MO OCHOBHBIM TMOJIOKEHUSIM Teopuu A.M.
bytieposa

OcCyIeCTBISATh CAMOCTOSITEIBHBIN MOUCK XUMUUECKON MH(DOpPMALMKM C UCIOJIb30BAHUEM
pPa3IMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAYYHO-TIONMYJISIPHBIX HW3JaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa); HMCMOIb30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUHU J1J11 00padOTKU U Nepeayr XMMUYeCKOW nH(OopMaIK 1 €€ peACTaBIeHUs
B Pa3IUYHbBIX OpMax.

2.2. YriieBoaopoabl M UX NMPUPOJIHbIE HCTOYHUKH

AJIKaHbl. AJKaHbl: TOMOJIOTMYECKUW psifi, M30MEpPUSd W HOMEHKJIATypa aJIKaHOB.
XHWMUYECKHE CBOMCTBA alKaHOB (METaHa, 3TaHAa): TOPEHUE, 3aMEIICHUE, PA3JIOKEHUE,
nerusipupoBanue. [[pumMeHeHne aikaHOB HA OCHOBE CBOWCTB.

AJIKeHbI. OJTWJIEH, €ro TMOoJiydeHue (JIEeTUIpPUpOBaAaHUEM JTaHa, JEMOoJUMepU3aIren
NOJMATWIIEHA). ['OMONOrnYecKuil psii, H30MepHusl, HOMEHKJIATypa aJIKEHOB. XMMHYECKHE
CBOMCTBA 3TUJIEHA: TOPEHHUE, KAYECTBEHHBIE peakIuu (0OecBeunBaHne OPOMHOM BOJbI U
pacTBOpa nepMaHraHaTa Kajius), Tujpartanus, nonumepusanus. [I[puMmeHenue s3TuiieHa Ha
OCHOBE CBOWCTB.

JAuenbl M Kayuyyku. [loHsTHe O AueHax Kak yIJIEBOAOPOAAX C JBYMsA JIBOWHBIMHU
cBs3siMu. CormpsiKeHHbIE JHEHbl. XHMMUYEeCKue CBoMcTBa OyramueHa-1,3 U u3ompeHa:
oOecliBeurBaHME OpOMHON BOABI W MoNMMepHU3alusi B Kayuyku. HarypaibHblii u
CUHTETUYECKHE KayuyKu. Pe3uHa.

AJIKMHBI. AneTwieH. XHUMHUYECKHE CBOMCTBA alleTHJICHA: TOpeHHe, OO0eCIBEYMBAHHE
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OpOMHOW BOJABI, NPHUCOCAMHEHUE XJIOPOBOJAOPOJAa | ruapatanusa. llpumeHeHue
allEeTHJIEHA HA OCHOBE CBOMCTB. MeXKIacCoBasi M30MEPUs C aIKaINEHAMM.

Apensbl. benzon. Xumuueckue cBOHCTBa O€H307a: TOPEHHE, DPEAKIMH 3aMEIICHUs
(ranorennpoBaHue, HUTpoBaHue). [I[pumeHeHne 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHbie MCTOYHMKM YIJIeBOAOPOAOB. lIpupoaHblii ras: cocraB, NPUMEHEHUE B
KauyeCcTBE TOIUIMBA.

Hedts. CoctaB u nepepadbotka Hedu. [leperonka nedru. HedprenpoaykTsi.

JemoHcTpanum. ['opeHue MetaHa, 3TUIEHA, aneTwieHa. OTHOIIEHHE MEeTaHa, 3THIICHA,
alieTwiieHa U OeH30Jla K pacTBOpaM IepMaHTraHara Kajaus u OpoMHol Boje. [lomyuenue
STHJIEHA PEaKuel JeruapaTaliyy 3TaHoja, alleTHIIeHa — THIPOIN30M KapOuia Kalblus.
Paznoxenue kayuyyka 0pH HarpeBaHWM, WCIBITAHUE TMPOAYKTOB PpA3JI0XKEHUS Ha
HernpenenbHocTh. Kostekius oOpasioB Heptd U HedTenpoaykToB. Kostekius
«KaMeHHBIN yroyib U IpOyKIHS KOKCOXUMHUYECKOTO MPOU3BOACTBAY.

JlaGopaTopHble onbIThbl. O3HaKOMJIEHHE C KOJUIEKIMEN 00pa3loB HEPTU U MPOIYKTOB
ee nepepadboTku. O3HAKOMJIEHHE C KOJUIEKIMEW KaydyyKoB M OOpa3laMu HU3JIENIud U3
PE3HHBL.

IIpakTnueckoe 3ansitue Ne 8. ['oMonornueckuit psg wmeraHa. HM3omepus u
HOMEHKJIaTypa aJIkaHOB

IIpakTuyeckoe 3ansitue Ne 9. [IpupoaHbiii ra3 U NOMyTHEIE HEPTAHBIE Ta3bl
IIpakTu4yeckoe 3ansitue Ne 10. IIprupoiHbIE ICTOYHUKH YIIJIEBOJOPOAOB (3a4€T)
IIpakTudeckoe 3ansaTue Ne 11. ['eHeTnuecKkas CBI3b MEXIY YII€BOJAOPOJAMH.

JlabopaTopnasi pabora Ne 5. KauecTBeHHOE OnpeielIeHUE Yriaepo/ia, BOJIOPOIa U XJIopa
B OPraHUYECKHUX COCIMHEHUSIX

CamocrosiTebHas padora. KokcoxuMuueckoe Npou3BOJCTBO U €ro MPOTyKIIHS
IHocse u3y4yeHHus TeMbI CTYI€HT I0JI2KECH 3HATh:

XuMHYeCKHe MOHSITUS: YIJIEBOJOPOJbI, TOMOJIOTH, TOMOJOTUYECKUNA P, paaUKaIIbI,
HOMEHKJIaTypa, peKTU(PUKAIIMOHHAS IEPETOHKA, KPEKUHT

Hecsath hopMya U IecSITh HA3BAHUM MPEJEIbHBIX YIIIEBOJIOPOIOB U UX PAJUKAIOB
Crpoenue, CBOMCTBA, NOJyYEHHE W NPUMEHEHHE YIJIEBOJOPOIOB: METAaHA, ITUJICHA,
alleTHJICHa, OeH30I1a

CaoiicTBa, cocTaB, clocoObl nepepaboTku HePTH, MPUMEHEHNE He(PTEPOTYKTOB

IMocae U3YYCHHUSA TEMbI CTYJACHT JOJKCH YMETD:

HasbiBaTe yriieBogopoabl 10 MEXKAYHAPOIHOU U TPUBHAIILHONM HOMEHKJIATYype
[ToaTBepkaaTh ypaBHEHUSMH PEAKIUNA XUMUYECKHUE CBOMCTBA M CIOCOOBI MOJTYYEHUS
BAKHEUIINX YIVIEBOJLOPOIOB

OueHnBaTh POJIb OPTAHUYECKOM XUMHUU B PAa3BUTUHU COBPEMEHHBIX TEXHOJIOTUH M
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IIOJIy4EHHUE HOBBIX MaTepHUAIIOB

CBs13pIBaTh U3YYEHHBIN MaTepuai co CBOer Mpo(heCCHOHATBHOM e TENbHOCTHIO
[IpuMeHATh TMOJydeHHbIE 3HAHHUS [Nl OE30MacHOTO OOpalleHUs C TOPIOUMMHU U
TOKCUYHBIMM BEIIECTBAMHU

OcCyIIecTBIATh CAMOCTOSITENBHBIN MOUCK XMMUYECKON MH(OpMAINK ¢ UCTIOIh30BaHUEM
Pa3IMYHBIX HCTOYHUKOB (CIIPABOYHBIX, HAyYHBIX W HAYYHO-NOMYJISIPHBIX H3JIaHUM,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCIOJIb30BATH KOMIIBIOTEPHBIE
TEXHOJIOTHH 711 00pabOTKU U Mepeayl XUMUYECKON HHPOPMAIUH U €€ TPECTaBICHUS
B PA3IMYHBIX opMax.

2.3. Kuciopoacoaepxaniue opranuyeckne coeJnHeHus

Cnuptbl. [lonydyeHue »sTaHOona OpOXXEHMEM TJIIOKO3bl W TUApaTalueil dTUIIEHA.
['mnpokcuibpHas rpynna Kak QpyHKOuoHalbHas. [oHsATHE O MpeaenbHBIX OJHOATOMHBIX
cnuprax. XMMHYECKHE CBOMCTBAa 3TaHONA: B3aUMOJEHMCTBHE C HaTpuUeM, oOpa3oBaHuUE
IPOCTBIX U CIIOKHBIX 3QUPOB, OKUCIEHUE B aibAerul. [IlpuMeHenre 3TaHoIa Ha OCHOBE
CBOMCTB. AJIKOTOJIN3M, €TO MOCIIEACTBUS U MIPEIYIPEKICHUE.

FJIHIIGpI/IH KaK IIPpCACTaBHUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauecTBenHas pCakiuAa Ha
MHOTI'OATOMHBIC CIIMPTHI. HpI/IMeHCHI/Ie rmiepuHa.

®enoJ. Pu3nyeckue U XMMHUUECKHE CBOMCTBa (eHoja. B3anMHoe BinsHUE aTOMOB B
MoJIeKyJe (peHoJIa: B3aMMOJECHCTBHE C THAPOKCHIOM HATpUs M a30THOM KHUCIIOTOM.
[Ipumenenue ¢peHona Ha OCHOBE CBOMCTB.

Aabaernabl. [lonarue o6 anpaerujax. ANbIAETHAHAS TPYINNa Kak (yHKIHOHAIbHAS.
dopManbAerui W €ro CBOWCTBA: OKHCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOUIMK cnupT. l[lomydeHue anbaeruioB OKUCIECHUEM
COOTBETCTBYIOIMX cupToB. [I[puMenenne Gpopmainbaeruaa Ha OCHOBE €ro CBOWCTB.

KapoOonoBbie kuciorbl. [loHstue o kapOoHOBBIX KucioTax. KapOokcunpHas rpymnmna
Kak (yHKIMOHaJIbHas. ['OMOJIOrHueckuil psia MpeaesIbHbIX OHOOCHOBHBIX KapOOHOBBIX
kucioT. IlomyueHne KapOOHOBBIX KHUCIOT OKHMCIEHUEM albJErHI0B. XHUMUYECKHE
CBOMCTBA YKCYCHOM KHCJIOTBI: OOIIIME CBOMCTBA C MUHEPAIbHBIMUA KUCIOTAMU M PEAKITUS
srepudukanuu. [IpuMeHeHrne yKCyCHOUM KHCIOTHI Ha OCHOBE CBOMCTB. BhIciue KupHbIe
KHMCJIOTHI Ha ITPUMEpE MaJIbMUTHHOBOM U CTEAPUHOBOM.

Caoxunbie 3¢upbl u xkupbl. [lonydeHne cioxHbIX A(QUPOB peaKIMei dTepUPUKAIIIHN.
Cnoxuble 2(upbl B Ipupojie, ux 3HadeHue. [I[pumeHenne ciio)HbIX 3()UPOB HA OCHOBE
CBOMCTB.

Kupwr kak cnoxnbie 3¢upsl. Kinaccudukarus xupoB. XUMHUYECKHE CBOWCTBA YKUPOB:
TUAPOJIN3 U THAPUPOBAHUE KUIAKUX KUPOB. [IpuMeHeHHne KMpPOB Ha OCHOBE CBOWCTB.
Mpbuia.

YriaeBoabl. YTIIEBOABI, WX KiaccupuUKaIus: MOHOCaxapuasl (TJIr0Ko3a, (pykTosa),
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Jrcaxapubl (caxapo3a) U mojrcaxapubl (Kpaxmai U 1eUTH0103a).

['moKko3a — BEIIECTBO C JABOWCTBEHHOM (QYHKIUEH — ampAeruocnupT. XUMHUYECKUE
CBOMCTBA TUIIOKO3BI: OKHCIJIEHUE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpOMT,
cnupToBoe Opoxenue. [IpuMeHeHne TioKo3bl Ha OCHOBE CBOMCTB.

3HayeHue YIJIEBOJOB B JKUBOW MPUPOAEC W KU3HM 4YesnoBeka. [loHsATHEe O peaknusix
MOJMKOHACHCAMM W THUJAPOJM3a Ha IpUMEpEe B3aMMOIIPEBpALCHUM: TIIIOKO3a —>
IIOJIMCAXaAPHUI.

JemoncTpanuu. OKucCICHHE CcOuUpTa B aipAerua. KadecTBEHHbIE peaknuu Ha
MHOTOATOMHBIC CTIHPTHI. PacTBOpHMOCTh (heHOJIa B BOJE MpHU OOBIYHON TeMIiepaType U
npu HarpeBanuu. KauecTBeHHbIe peaknuu Ha (eHon. Peaknus cepeOpsHOTO 3epkaia
IBJICTUZIOB U TIIFOKO3bl. OKHUCIICHHWE albJETHIOB W TIIOKO3BI B KHUCIOTY C TOMOIIBIO
ruapokcuaa meau(ll). KauectBennas peakuus Ha kpaxmai. Koutekius 23pupHbIX Macel.

JlabopaTtopHbie ombITbl. PacTBOpeHHE TJMLIEpUHA B BOJE U B3aUMOJICHUCTBHE C
ruapokcuiom  Meau(ll). CpoiicTBa yKCyCHON KHCIIOTBI, OOIIME CO CBOWCTBaAaMU
MUHEpAIbHBIX KHUCJIOT. JlOKa3aTeabCTBO HENMPEAEIBHOIO XapakTepa XHUAKOTO Kupa.
B3aumoneiictBue TIIOKO3bI M caxapo3bl ¢ ruapokcugom meau(ll). KaudectBennas
peakums Ha Kpaxmail.

IIpakTuyeckoe 3ansitue Ne 12. XKupsI (3a4er)
IIpakTudeckoe 3ansaTue Ne 13. YrieBoasl

CamocrosiTesibHAas paﬁoTa. [lonsiTue 0 KETOHAX Ha IMpuMCpPEC ancToOHaA. HpI/IMeHGHI/IG
ali€TOHA B TCXHUKC U ITPOMBIINIJICHHOCTH

IMocae N3YYCHUA TEMbI CTYACHT JO/I’KCH 3HATD:

XumMnyecKkue TOHATHSA:  (QYHKIMOHAIBbHAS  Tpymmna, KapOOHWIbHAs  TpYIIa,
KapOOKCWIbHAS TPYIINa, peakius dTepruduranu

dopmyiny u 0051acTU TPUMEHEHUSI METaHOJIa, dTaHOJa, METaHaJIsl, dTaHaJs, TJIMIIEPUHA,
dbeHona, MypaBbUHOM M YKCYCHOW KHCJIOT, MaJbMUTHHOBOM U CTEApPUHOBOUM KHCIIOT,
TJIFOKO3bI, CaXapo3bl, KpaxMalla v LEJUTI0JIO3bI

Krnaccuduxkamuio, ctpoeHue, CBONCTBa M TMOJYyYEHUE CIHMPTOB, ajlbACTUNIOB, (heHOoIa,
KapOOHOBBIX KUCJOT, CIIOXKHBIX 3()UPOB, YIIIEBOI0B

. SlmoButoe neicTBHE CNUPTOB (METAaHOJIA U ATAHOJA), ABJAETHAOB, (EHOJA, YKCYCHOU
KHMCJIOTHI HA OPTaHU3M YeJI0BEKa

CrniocoObl epepadOTKH )KUPOB B TEXHUKE

IHocJie u3yyeHust TeMbI CTYACHT J0JI2KEH YMETh:

Ha3spiBaTh BemecTBa no MeXAyHapOIHOU U TPUBUATIBLHOW HOMEHKIIATYPE

OOBsICHATH BIUsIHUE (DYHKIIMOHATLHOM TPYIINBI HA XMMHUYECKUE CBOMCTBA BEIECTBA
ONnbBITHBIM MYTEM JOKa3bIBaThb MPUHAJJICKHOCTh BEUIECTBA K JAHHOMY KJAccy
OPraHUYECKUX COCIUHEHUN

CBs13pIBaTh M3YUYEHHBIN MaTepUall Co CBOeH MPOQPECCHOHAIBLHOMN ACSITEIHHOCTHIO
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5. CucreMaTusnpoBarth, OLICHUBATH U aHAJIM3UPOBATH MOJYYEHHYIO HH(POPMALIUIO

6. OcyecTBISITh CAaMOCTOATEIBHBIN MOUCK XUMHUECKONH MH(POPMAIMH C UCIOJIB30BaHUEM
pa3IUYHBIX MCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSIPHBIX HW3JaHUMH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHETa); HCIOJB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTHH 711 00pabOTKU U Mepenayl XUMUYECKON HHPOPMAIUH U €€ TPeCTaBICHUS
B PA3IMYHBIX opMax.

2.4. Azorcoaepxamue opranudeckue coequnenns. Illoaumepnl

Amunbl. [lonstue 00 amuHax. Ajudaruyeckue aMuHBI, HX KiIacCUpUKauus U
HOMEHKJIAaTypa. AHWIMH, KaKk OpraHudeckoe ocHoBaHue. [lomydyeHue aHwnuHa u3
HUTpoOeH301a. [I[puMeHeHe aHnIMHa Ha OCHOBE CBOMCTB.

AMHMHOKHMCJI0TbI. AMUHOKHCIIOTHI Kak aMm(poTepHble TU(GYHKIIMOHATIbHBIE OpraHUYeCKHe
coeuHeHNs. XMMUYECKUE CBOMCTBA aMUHOKHCIIOT. B3aUMOJCHCTBHE CO LIEIOYaMHU,
KHCIIOTaMU M JIpyr C JApyroM (peakuusi NOJIMKOHJeHcauuu). IlentuaHas cBs3p U
nonunentuael. [Ipumenenne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.

Beakn. IlepBuynas, BTOpUYHasi, TPETUYHAS CTPYKTYPHI OCIKOB. XUMHUUYECKHE CBOMCTBA
OeJIKOB: TOpEeHHE, JICHATYpaIlis, THIPOJIH3, [IBETHBIC PeaKIuK. bruojornyeckue GyHKITUH
OEJIKOB.

HOJII/IMepbl. benku n IMoJInCaxapuJabl KaK 6I/IOHOJII/IMepI>I.

[Inactmaccel. TlonmyyeHrue moJMMEPOB peakiuel MoJIMMEPU3AINN U TOJUKOHACHCAIIUH.
TepMonacTUYHbIE U TEPMOPEAKTUBHBIE IUIacTMAacChl. [IpencraBurenu niacTMacc.

Bosnokna, ux knaccudukanus. [lomyuenue BonokoH. OTAenbHbIE MNPEACTaABUTENH
XUMHUYECKUX BOJIOKOH.

JdemoncTpauuu. B3anmoaelicTBie aMMHaka M aHWIMHA C COJISTHOM KUCJIOTOW. Peakumst
aHwIMHa ¢ OpoMmHOM BojoM. JlokazarenbcTBO Hamuuusl (PYHKIHUOHAIBHBIX TPYHI B
pacTBopax aMHHOKHCIIOT. PacTBopenune u ocaxacHue 0eiakoB. LIBeTHbIC peakiyu OENIKOB.
['openune nTuubero nepa u WePCTIHOW HUTH.

JlaGopaTopHblie onbIThl. PacTBOopeHue 6ekoB B Bojae. OOHapyXeHHEe OCIKOB B MOJIOKE
U B MsACHOM OynboHe. [leHaTypaumsi pacTBopa Oeika KypHHOTO SHIla CIHUPTOM,
pacTBOpaMM COJICH TSHKEIIBIX METAJIJIOB M IPY HAarPEBaHUH.

IIpakTnueckoe 3ansitue Ne 14.AMunbl. CpaBHEHHE CTPOCHUS U XUMHUYECKHX CBOMCTB
NpeAeIbHbIX U ApOMAaTUYECKUX aMUHOB

IIpakTnueckoe 3ansaTue Ne 15. [1nactmaccsl
IMpakTuyeckoe 3ausatue Ne 16. Mtorosriii nuddepeHnpoBaHHbIN 3a4ET MO0 XUMUHU
JlaGoparopHnasi pabora Ne 6. benku

JlaGopaTopHas pabora Ne 7. PacriosHaBaHue 1miacTMace
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JlaGopaTopHas padora Ne 8. Pacrio3HaBaHu€ BOJIOKOH

JlabopaTtopHasi padora Ne 9. PerieHue 3KkCcriepuMEHTAIbHBIX 33724 Ha PaclO3HABAHUE
OpraHMYECKUX coenuHeHnn. torosoe 3ansarue

CamocrositenbHasi padora. buonornueckue ¢pynkiuu 6enkoB. [Ipobrema GenkoBoro
TOJIO/TAHMSI M ITYTH €€ PeIIeHUS

CamocrosiTenbHas pabora. Heopranuyeckue U OpraHM4eCcKue BEIIeCTBa, MPUMEHSIEMBI
B BBIOpaHHOM TTPOGheCcCHH.

ITocae H3YICHUHA TEMbBI CTYACHT H0JI?KE€H 3HATD:

. SlnoBuTOE NEWCTBME AHWIMHA HAa OPraHU3M YEJIOBEKa, TEXHHKY O€30MaCHOCTH MpH
paboTe C aHWIMHOM U €T0 KPaCUTEISIMU

bronornueckyto poib aMHUHOKUCIOT U OEJIKOB

BaxkHelmx npeactaBUTeNed KaydyKoB, MJIACTMACC, XUMHUYECKHX BOJIOKOH U O0JacTH
UX IIPUMEHEHUS

IHocsie u3y4yeHHus TeMbI CTYACHT J0JI’KEH YMETh:

OOBSICHATH 3aBUCUMOCTh XMMHUYECKUX CBOMCTB aMHUHOB U aMUHOKUCIIOT OT CTPOCHHUSI X
MOJICKYT

OnBITHBIM ITyTEM PaCIiO3HABATh MJIACTMACCHI, XUMHUYECKHE BOJIOKHA, OEJIOK

CBs13bIBaTh U3YUYEHHBIN MaTepUall Co CBOEH MPOQPECCHOHAIBHOMN AESITEIbHOCTHIO
ApPryMEeHTHPOBAaHHO JOKa3bIBaTh HEOOXOJUMOCTh HCITOJIB30BAHUS ITOJMMEPOB Kak
BTOPCHIPBE /IS U3YUCHUS DKOJIOTHU OKPYXKAIOIIEH Cpeibl

OcCyIecTBIATh CAMOCTOSTENBHBIA MTOMCK XUMUICCKON MH(POPMAIIMH ¢ WCIIOIb30BAaHUEM
pPa3IMYHBIX HWCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSPHBIX HW3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCMONb30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTHH JIJIs1 00pa0OTKH M Mepeadrl XUMHUIECKOW HHGOPMAITNH U €€ TTPEACTABICHHSI
B Pa3IUYHbBIX OopMax.
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TEMATHYECKOE IINTAHUPOBAHHUE

Texunueckuii npopuiib NpodeccuoHaATBHOr0 00pa3oBaHUs

[Ipu peanuzanmu coaepxkanHus 001Ie00pa30BaTEILHON YyUeOHON JAUCIUTLIIUHBI
«Xumusi» B ipeaenax ocBoeHus: OIOIT CITIO na 6a3e ocHOBHOTro 00111ero 00pa3oBaHUs
c moxydeHueMm cpemaHero obmero oOpazoBanus (IIIICC3) makcumanbHas ydeOHas
Harpy3ka o0y4JaroImuxcs COCTaBJIsET:

* no crnenuansbHocTu CIIO 13.02.11. TexHudeckass sKcIUTyaTanus U OOCITY>KUBaHUE

QJICKTPHUYCCKOTO H JJICKTPOMCXAHHUYICCKOI'O O60py,Z[OBaHI/I$I — 112 qaCcOB, M3 HHX

aynutopHas (o0si3aTebHas) Harpy3ka oOy4aromuxcsi, BKJIto4as JJabOpaTOPHBIEC OIBITHI

CTYAEHTOB — 34 yaca.

TEMATUYECKUN TLJIAH

U TPaKTUYECKUE 3aHsATHSA, — 78 YacoB;, BHEAyJAUTOPHAs CaMOCTOsITeNbHas padoTa

Buj yueoHoii pa6oTni KounvecTBO yacoB
AynurtopHsie 3anaTus. Cogep:kanue 00y4yeHus CnennaiasHocts CITIO
Beenenue 2
1. O0mas 1 HeopraHu4yeckasi XUuMHs 27
1.1. OCHOBHBIE TIOHATHS U 3aKOHBI 3
1.2. Ilepnoauueckuii 3akoH u [leproauueckasi cucreMa XUMUYECKUX 2
anemenToB J[. 1. MenzaeneeBa u cTpoeHue atoma
1.3. Ctpoenue BemiecTBa 5)
1.4. Bona. PacTBopbl. DNEKTpOIUTHYECKAS TUCCOITAALINS 3
1.5. Knaccuduxanus HeOpraHn4eCKnX COSAMHEHUN 1 UX CBOMCTBA 4
1.6. XuMuueckue peakiuu 3
1.7. MeTaibl 1 HEMETAJLIIbI 7
2. Opranuyeckasi XuMus 49
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2.1. OCHOBHBIE TOHATHSI OPTAHUYECKON XUMHUH U TEOPUSI CTPOCHUS 3
OPTraHMYECKUX COCTUHEHUMN

2.2. YTneBoaopo/abl U UX MPUPOIHBIE UCTOYHUKH 12 9 20
2.3. Kucnopocoaepxaniyue OpraHm4ecKie CoeIMHEHUsI 11
2.4. Azotcoaepxaiiie oprannieckue coenqunenus. [lomumepst 15
Hroro 108

BHeayLmTopHaﬂ CaMOCTOATEC/IbHAA paGOTa

cooOrieHu, pedeparon

IToaroroBka BRICTYIUICHUH 110 3aIaHHBIM TEMaM J10KJIa/I0B, 54

Ilpomesrcymounana ammecmayusn 6 popme oughghepenyuposannozo 3auema

Bcero

162

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JESTEJbHOCTHU

CTYAEHTOB

Coaepixanue o0yueHust

XapaKTepucTnKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX JeHCTBHIH)

Baxkueilinmme xumMmuueckKue
MOHATHUSA

YMeHue faBaTh  ONpeAeNieHue M ONEepUpoBaTh  CIENYIOIIMMHU
XMMUYECKMMHU TOHSATHSMM: BEIIECTBO, XMMHUYECKMH 3IIEMEHT, aToM,
MOJIEKYyJla, OTHOCHUTEJIbHbIE aTOMHAasi M MOJIEKYJsIpHas Macchl, HOH,
AJUIOTPONMSI, U30TOIBI, XUMUYECKAsI CBSI3b, DJIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTb, CTETNIEHb OKHUCIJIEHUS, MOJIb, MOJISIpDHAsI Macca, MOJIIPHBIN
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUs, PACTBOPBI, IEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsE JIUCCOLMALNSA, OKHUCIUTEIb M BOCCTAHOBUTEID,
OKHCIIEHHE U BOCCTaHOBJIEHHE, TEIUIOBOM 3((eKT peakuuu, CKOPOCTbh
XUMHUYECKON peaKklnu, KaTajau3, XUMUYECKOE PABHOBECUE, YIIIEPOIHBIN
CKeJeT, (PyHKLIMOHAJIbHAs TPYIIa, U30MEPHUsl, TOMOJIOTHS
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Coaep:xanue o0yueHust

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIBbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeicTBHUIl)

OcHOBHBIE 3aKOHBI
XUMUHU

(-DOpMy.]'II/IpOBaHI/Ie 3aKOHOB COXpaHCHHUA MAaCChl BEIICCTB U ITIOCTOSAHCTBA
cocCTaBa BCUICCTB.

YcraHoBKa NPUYMHHO-CIIEICTBEHHONW CBSI3U MEXIY COACPKAHUEM ITUX
3aKOHOB U HAIMCAaHWEM XUMUYECKUX (POPMYI U ypaBHEHUH.

YcTaHOBKA 3BOJIIOLMOHHON CYITHOCTH MEHJIEIEEBCKON U COBPEMEHHOM
dbopMyIupOBOK nepuoaudeckoro 3akona J[. M. Menpaeneena.

OObsicHeHHe (PU3MYECKOTO CMBICIa CHMBOJIMKHA  IEPUOANYECCKOM
TabnuIel  XuMUYeckux diemeHtoB J[. M. MenneneeBa (HOMEpoB
JJIeMEHTa, TIEPHUOJa, TPYMIbI) U YCTAaHOBKA MPHYUHHO-CJICICTBEHHOM
CBSI3U MEXKAY CTPOGHHEM aToMa M 3aKOHOMEPHOCTSMH HW3MEHEHUs
CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX WMH BEIIECTB B TMEPHUOJAX U

rpymnmnax.

XapaKTepI/ICTI/IKa JJIEMEHTOB MaJbIX M OOJBIIMX nepuoaoB IO HX
nonoxxeHuro B [lepuoguueckoii cucreme /. 1. Menaeneena

OcHOBHbIE TCOPHUHU XHMHUH

YcranoBka 3aBHCHUMOCTH CBOMCTB XHMMHYSCKHX BCIICCTB OT CTPOCHUA
aTOMOB 06pa3y}oumx X XUMHYCCKHX 3JICMCHTOB.

XapakTepucTHKa  BaXXHEWIIMX  TUIIOB  XHMHYECKHX  CBSI3€H M
OTHOCHUTEJIbHOCTH 3TOW TUIIOJIOTHH.

OOBsICHEHHE 3aBHCUMOCTH CBOWMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA
KPUCTATNIMYCCKUX PCIICTOK.

@opMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU DIIEKTPOITUTUUYECKOM
JIACCOLIMAlMA M XapaKTEPUCTHUKAa B CBETE 3TOM TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

cDOpMy.]'II/IpOBI(El OCHOBHBIX ITOJIOXKEHHUIM TCOpHUU XUMHUUYCCKOI'O CTPOCHUA
OpTraHUYCCKUX CO€IMHEHUHN U XapaKTCPUCTHUKA B CBETC 3TOM TCOpHUUn
CBOMCTB OCHOBHBIX KJIaCCOB OpTraHU4YCCKUX COCIUHECHHI
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Coaep:xanue o0yueHust

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIBbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeicTBHUIl)

BaxkHeiilne BemecTra

U MaTepHuaJabl

XapakTepucTuKa COCTaBa, CTPOCHHMs, CBOMCTB, TOJNy4eHUS U
npuMeHeHus BaxHeHmux metawioB (IA um II A rpynn, amroMuHus,
JKenne3a, a B €CTECTBEHHO-HAy4HOM mpoduiae U HEKOTOpbIX d-
AJIEMEHTOB) M X COCTMHCHUH.

XapakTepucTiKa COCTaBa, CTPOCHHS, CBOMCTB, TMOJNy4CHUS U
npumenenus Baxuedmux HemeramioB (VIII A, VIIA, VIA rpynmn, a
Takke azora u Qocdopa, yriepoga W KpEeMHHUs, BOJOPOJA) U HUX
COCIMHEHUN.

XapaKTepI/ICTI/IKa cocCTaBa, CTpOCHUA, CBOﬁCTB, IMOJIYy4YCHUA u
MMPUMCHCHHA BayKHEHIIINX KJIaCCOB Yrii€eBOaAOpPOaA0B (aJ'IKaHOB,
OUKJIOAJIKaHOB, aJIKCHOB, aJIKMHOB, apeHOB) 1 UX HauOoJiee 3HaYNMBIX B
HﬁpOIIHOXO?;?[fICTBCHHOM IJIaHe HpeIICTaBPITeJIGfI.

AHaJIOTUYHAsT XapaKTePUCTUKA BAXHEWIINX IPEICTABUTENCH IPYTHUX
KJIACCOB OPTaHMYECKHUX COCJAMHEHHIl: METaHOJa M 1TaHOJA, CIOXKHBIX
3QUpPOB,  KHUPOB,  MBUI,  ampAeTHAOB  (hopManbaeTuaoB |
areTabeTH/a), KETOHOB (ameTroHa), KapOOHOBBIX KHCIOT (YKCYCHOU
KHACJIOTBI, IS €CTeCTBEHHO-HAYYHOTo Mpoduis TmpeacTaBUTENeH
JIPYrUX KIJIACCOB KHUCIOT), MOHOCaxapwaoB (TJIOKO3bI), JUCAXapPHIOB
(caxapo3bl), ToOJHMCAXapuaoB (Kpaxmajia U IEJUII0JIO3bl), aHWIMHA,
AMHHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4JyKOB, TJIACTMACC

XNMHYECKUH A3BIK

U CMMBOJIMKA

Hcnonp3oBanne B y4eOHOW U TPOGECCHOHATBHON JEATEITHLHOCTH
XMMUYECKUX TEPMUHOB M CUMBOJIMKH.

Has3Banue M3ydeHHBIX BEHIECTB MO TPUBHUAIBHON WJIM MEKIYHApOAHOMN
HOMEHKJIATYpE U OTPA)XEHHUE COCTaBa ATHUX COCAUHEHHI C MOMOIIBIO
XUMUYECKUX (HOPMYII.

OTpakeHHME XMUMHUYECKHMX IMPOLIECCOB C TMOMOULIBI0 YpaBHEHUM
XAMHYECKHUX PEaKui
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Coaep:xanue o0yueHust

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIBbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeicTBHUIl)

XumMu4eckue pe€aKknuu

OOBsICHEHHE CYIIHOCTH XHMHUYECKHX TmporeccoB. Kimaccubukarys
XUMHYECKHX PEaKIU{ 10 pa3IMYHbIM TNpPU3HAKAM: YHUCIY M COCTaBY
NPOJYKTOB U PEarcHTOB, TEIUIOBOMY 3 QEKTy, HampaBieHUIO, Qase,
HAJIMYMIO KaTalu3aTopa, M3MEHEHHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB,
00pa3yromux BeIlecTBa.

YcTaHOBKa MPU3HAKOB OOLIETO M Pa3IMYHOIO B THUIOJOTHH PEaKIUii
JUIsl HEOPTaHMYECKOM U OpraHM4eCcKOl XUMHUHU.

Kitaccugunukanus BEImecTB U MPOLECCOB ¢ TOYKH 3PCHUSI OKHUCIICHUS -
BoccTaHoBNieHUs. COCTaBJICHHE YPaBHEHHH pEakuuil ¢ [OMOLIBIO
METO/1a AJIEKTPOHHOTO OajaHca.

OObsicHEHHE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM peakuuu u
HOJIOXKEHHSI XUMHYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (DaKTOPOB

XuMHuYecKuii BrinmonHeHne XUMUYECKOr0 SKCIIEPUMEHTa B MOJIHOM COOTBETCTBHH C
IKCIEPUMEHT npaBUIaMy O€30MaCHOCTH.
HaGnronenue, d¢ukcanuss u oOmnMcaHue pe3yabTaTOB IPOBEIACHHOTO
IKCIIEPUMEHTA
Xumnyeckasi [IpoBeneHNe CaMOCTOSITENBHOTO MOMCKA XUMUYECKOW WHGpOpMaIuu ¢
uHpopManus UCIOJIb30BAaHUEM  DPA3JIMYHBIX  HCTOYHHUKOB  (HAYYHO-TOMYJISPHBIX

W3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).

HMcrnonb30BaHUe KOMIBIOTEPHBIX TEXHOJOTHH sl  00pabOTKH |
nepeaadun XUMHYECKOH I/IH(bOpMaHI/H/I " €€ MPCACTABJICHUA B PA3JIMUYHBIX
dopmax

PacueThbl N0 XUMHYECKHM

¢dopmyaM 1 ypaBHEeHUAM

YcTaHoBKa 3aBHCHMOCTH MCKIAY Ka4eCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMH XUMHWYCCKUX 00BEKTOB U MponeccoB.

Pemenne pacueTHbIX 3a7ja4 IO XUMUYECKUM (POpMYyJiaM U YpaBHEHUSAM
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Coz[epxcafme Oﬁy‘IeHHH XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIBbHOCTH CTYACHTOB

(Ha ypoBHe y4eOHBIX AeicTBHUIl)

IIpodunbHoe u OO0bsicHEHHEe XUMUYECKHX SBJICHUHN, MPOUCXOAAIIUX B IPUPOJIE, OBITY U
npogeccuoHaIbHO Ha IPOU3BOJCTBE.
3HAYHUMOe

OnpeneneHne BO3MOKHOCTEM NMPOTEKaHMsI XUMHUYECKUX IPEBpaIlCHUN
coJepsKaHue B Pa3JIMYHBIX YCIOBUSAX.

CoOumo/ieHe TMpaBWI  DKOJIOTMYECKH TPAMOTHOTO TOBEACHHS B
OKpY:Kalolleu cpene.

O1eHka BIUSHUSA XHMHYECKOTO 3arpA3HCHUS OKPY)KaIOH_[eﬁ Cpc€abl Ha
OpTraHu3M 4YCJIOBCKA U APYTHUC KUBBIC OPraHU3MBbI.

Cobmtonenne mpaBuil  0e30mMacHOro OOpamieHus ¢ TOPIOYUMH |
TOKCHYHBIMH BEIIECTBAMH, JTa0OPATOPHBIM 000PYIOBAHUEM.

IToaroroska PacTBOpPOB SaHaHHOﬁ KOHOCHTpallUUu B 6BITy Hn Ha
IMPOMU3BOJCTBC.

Kputnueckast olieHKa JIOCTOBEPHOCTH XHWMHUYECKOW HH(pOpMAaIH,
IIOCTYIAIOIIEH U3 Pa3HbIX UCTOYHUKOB

YYEBHO-METOJANYECKOE
N MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE
MNPOI'PAMMBI YYEBHOM JJUCIHUILINHBI

«XUMMUA »

Jist  ocBOeHHMsT  MporpaMMbl  y4eOHOW — JUCHMIUIMHBI — «XUMHS» B
npodeccruoHansHO 00pa30BaTEIHLHON OpraHU3aIuH, PEATU3YIONIeH 00pa30BaTEIbHYIO
nporpammy cpeasero oouiero oopazoanus B npezaenax ocsoenust OIIOIT CIIO na 6a3ze
OCHOBHOT'O 0011IeT0 00pa30BaHusl, UMEETCsI KAOMHET XUMUU C JIAOOPAHTCKOM KOMHATOM.

ITomemenue KaOuHeTa YAOBJIETBOPSIET TpeOOBAHUAM CanuTapHo-
snuaeMuosiorndeckux npasui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
TUIIOBBIM 00OPYJIOBAaHUEM, JIOCTATOYHBIM JUIsl BBINIOJIHEHUSI TpeOOBaHUU K YPOBHIO
MOATOTOBKU 00YJarOIITIXCS.

B kabunere umeercs MylnbTUMEIUMHOE 00OpYyAOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEIbHOTO MPOIECCa MPOCMATPUBAIOT BU3YaJbHYI0 HH(MOPMAIIHIO
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I10 XMMHH, CO3AAI0T MPE3CHTAIMHU, BUACOMATCpHUaJIbl U T. II.

B coctas y‘—Ie6HO'MCTOI[I/I‘—ICCKOFO N MaTCpUaIbHO-TCXHHUYCCKOI'O OCHAIICHHA
KaOMHETa XMMUH BXOJAT:

* MHOTO(YHKITMOHATLHBIM KOMIUIEKC MPErNo1aBaTers;

* HaTypajbHble OOBEKTBI, MOJEIW, MNPUOOPHI M HAOOPHI i1 I[OCTAaHOBKH
JE€MOHCTPALIMOHHOTO U YYEHUYECKOI0 SKCIIEPUMEHTA;

* IeYaTHBIE M SKPAHHO-3BYKOBBIE CPEJCTBA O0OYUCHUS;

* CpPE/ICTBA HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHBHI;

* IEPEYHN OCHOBHOM U JIOTIOJIHUTEIBHON yUeOHOM JIUTEPaTyphl;
* BCLIOMOTaTeIbHOE 000PYI0BAHUE U MHCTPYKIIUY;

* OMOIMOTEeYHBIN (HOHT.

B OuGnmnoreunsiii GoH1 BXOASIT YIYCOHUKU U y4€OHO-METOIMYECKUE KOMILICKTHI
(YMK), pexkomMeHAOBaHHbIE  WJIM  JIOMYUIEHHbIE  JUIsI  MCIOJIb30BaHUS B
po(eCCUOHATBHBIX o0pa3oBaTeIbHBIX OpraHu3aNMsIX, peaTM3yIONTuX
00pa3oBaTeNbHYIO IPOrpaMMy CPEHETO

obmero obpazoBanus B npeaenax ocBoeHus OITOIT CIIO Ha 6a3e 0CHOBHOI'O OOIIETO
o0pa3oBaHUs.

B mporiecce ocBoeHusi mporpamMmbl y4eOHOM TUCHUIIITUHBI « XUMUSD) CTYIEHTHI
MMEIOT BO3MOXKHOCTH JIOCTyNa K DJEKTPOHHBIM YYE€OHBIM MaTephajaM MO XUMUH,
MMEIOLIMMCSIT B CBOOOJHOM JOCTyne B ceTh HHTepHeT (PIEKTPOHHBIM KHHIaM,
npakTHUKyMaM, Tectam, matepuanam EI'D u ap.).

PEKOMEHAYEMASA JIMTEPA TYPA

Ji1s cTyAeHTOB

Iabpuensa O. C., OctpoymoB W. I'. Xumus nns npodeccuit M crneruaibHOCTEN
TEXHUYECKOTO MPOQuIIs: YICOHUK JIJIsl CTY. YUpexAeHU cpe. mpod. oOpazoBaHus. —
M., 2014.

IMa6puensa O. C., OctpoymoB U. I'., Octpoymora E. E. u np. Xumus nns npodeccuit u
CHEIUAIBbHOCTEH €CTECTBEHHO-HAYYHOTO TpOoduiis: y4eOHUK ISl CTYHA. YUPEKICHUUN
cpen. npod. obpazoBanus. — M., 2014.
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lNa6bpuenssa O. C., OctpoymoB WM. I'. Xumusa s mpodeccuit U croenuaibHOCTEN
COLIMAJIbHO-?)KOHOMUYECKOTO M TYMaHUTapHOTO Mpoduien: Y4eOHHK IS CTY.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

INabpuensa O. C., OctpoymoB U. I'., CnankoB C. A., JopodeeBa H.M. IlpakTuxym:
y4ae0. mocodue sl CTy/I. yUpeKaAeHU cpell. mpod. odpazoanusi. — M., 2014.

INa6puensa O. C., OctpoymoB U. I'., Cnaakos C. A. Xumus: mocodue 111 TOATOTOBKU
k EI'D: yuel. mocobue ass crya. yupexaeHuit cpen. npod. oopazosanus. — M., 2014.

INa6puensa O. C., JIpicoa I'. I'. Xumus. TecTsl, 3aaaun u ynpaxHeHUs: y4ueo. mocooue
JUISL CTYI. YIPEXKJICHHM cpe. pod. obpasoBanus. — M., 2014.

Epoxun 1O. M., Komanesa M. b. Xumus mns npodeccuit u cnenuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYy4YHOro Npoduieil: y4eOHUK i CTYA. YUYpeKICHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun 0. M. Xumus: 3agaun U ynpakHeHus: yue0. mocooue i CTy/. YUpeKISHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHMIl MO XUMHH: ydebd. mocoOue isi CTYy..
Yupexnaenuit cpen. npod. oopazosanus. — M., 2014.

Epoxun 1O. M., Komanesa M. b. Xumus g npodeccuit u cnenuanbHOCTEH

TEXHUYECKOTO MPOPMiIsi. DIEKTPOHHBIM y4eOHO-METOJUYECKUM KOMILIEKC. — M.,
2014.

CnagxoB C. A., OctpoymoB WU. I'., I'abpuensu O. C., JlykpssHoBa H. H. Xumus s
npodeccuii U CneualbHOCTEH TEXHUYECKOro mnpoduiis. DIEKTPOHHOE MPUIOKEHUE

(251eKTpOHHOE y4eOHOE M3IaHue) JJIsl CTY/l. YUpexXaeHul cpel. npod. odpasoBaHus. —
M., 2014.

Joist npenogaBareisi

®denepanpHbii 3akoH OoT 29.11.2012 Ne 273-®3 «O6 obOpazoBanmu B Poccuiickoii
Oeneparnuny. [Ipukaz MunucrepctBa 06pazoBanus u Hayku PO ot 17.05.2012 No 413
«O0 yTBepxkaeHUn (eaepaTbHOTO TOCYIapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHIapTa
cpeaHero (IoTHOro) o01ero oopa3oBaHusD.

[Tpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
u3menenuit B [Ipukaz MunucrepctBa oOpa3zoBanusa u Hayku PO ot 17.05.2012 Ne 413
“O0 ytBepxkaeHuU ¢eneparbHOro TrocyJIapCTBEHHOTO 00pa3oBaTEIBLHOIO CTaHJIapTa
cpeaHero (IoJTHOro) o0Iero oopa3oBaHus .

[Tucemo JlemapTamMeHTa rOCyJapCTBEHHOW TMOJUTHKUA B c(epe MOATOTOBKH pabOumMx
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kaapoB u JIIO Munob6puayku Poccum ot 17.03.2015 Ne 06-259 «PexkoMmeHmamnuu mo
OpraHW3allMi TIONYYEHHUS CPEIHEro OOmero oOpa3oBaHUS B TpenesaX OCBOCHHS
o0pa3oBaTeNbHBIX MPOTPAaMM CpEeaHEeTo NpodeccrHoHaabHOTO OOpa3oBaHHMs Ha 0ase
OCHOBHOTO  oOmiero oOpa3oBaHusi ¢  ydyeroM TpeOoBaHUN  (eaepatbHbIX
rOCYJapCTBEHHBIX 00pA30BATENBHBIX CTAHAAPTOB W TOJIy4aeMol mpodeccur Wiu
CHEUATBLHOCTH CPEAHETO MPO(HECCUOHATHEHOTO 00Pa30BaAHUSY.

Iabpuensa O. C., JlsicoBa I'. I'. Xumus: xkHUTA 11 TIpemiofaBartelis: ydel.-MeTO.
rocooue. — M., 2012.

Iabpuensa O. C. u ap. Xumus mias mpodeccrii u CenuabHOCTEH TEXHHUYECKOTO
npodus (MEKTPOHHOE MPHUIIOKEHHE).

HNuTepHeT-pecypcehbl
www. pvg. mK. ru (osmmmmana «I[Tokopu BopoObeBBI TOPBI»).
www. hemi. wallst. ru (O6pa3oBaTenbHBIN CaUT IS MIKOJILHUKOB « XUMHUSI»).
www. alhimikov. net (O0pa3oBarenbHbIi CAaNT IS IKOJIBHUKOB).
www. chem. msu. su (DnexkTpoHHast OMOIHOTEKA 10 XUMHUH).
WWW. enauki. ru (iHTepHeT-u3AaHne I yunuTeneil «K EcTecTBeHHbIE HAYKNY).
www. 1september. ru (metomudeckas rasera «IlepBoe CeHTIOPS»).
www. hvsh. ru (xypHan « XMMHsL B IITKOJIC) ).
www. hij. ru (xypHast «XuMHS 1 KU3HBY).

www. chemistry-chemists. com (3JeKTpOHHBIH KypHaAT « XUMUKH W XHUMHUSD» )

IMPUMEPHBIE TEMbI COOBIIIEHU, JOKJAJIOB, PEOGEPATOB
buorexHonorust u renHas uHxeHepus — rexnosorun XXI| Beka.

HanoTtexHosnorust Kak NpUOPUTETHOE HAINPABICHUE PA3BUTHUS HAYKU U MPOU3BOJICTBA B
Poccuiickon ®@enepanum.

CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOIbI.

AJIOTPOIHS METAJIIOB.

Kuznb u gesrensHocTh .M. Menaeneena.

«Ilepuonnyeckomy 3akoHy OyJyIiee HE TPO3UT Pa3pyLICHUEM. ...
Cunres 114-ro snemenTta — TpuymMmd poCCUUCKUX (PUZUKOB-SIIEPIIUKOB.

H3oTonsl Bogopoaa.
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Hcnonb30BaHne paguoaKTHBHBIX H30TOTIOB B TEXHHUECKUX TIETISX.
PeHTreHoBckoe U3IIydeHne U €ro UCIOIh30BaHUE B TEXHUKE U METUITUHE.
[11a3ma — 4yeTBepTOE COCTOSIHUE BEIIECTRA.

AmopdHbIe BemecTBa B IPUPOJIe, TEXHUKE, OBITY.

OxpaHa OKpY>KaIIeH Cpebl OT XUMHUECKOTO 3arps3HCHHUS.
KonmuecTBeHHBIC XapaKTEPUCTHKH 3arPS3HEHUS OKPYXKAIOIICH CPE/IbI.
[TpumeneHne TBepIOro u razoobdpasHoro okcuaa yriaepoga(lV).

3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

['pyOoaucnepcHble  CHCTEMbI, HMX  KJIacCH(pHUKANUs W  HCHOJB30BAaHHE B
npodeccCHoHaANBbHOM e TEeTbHOCTH.

Kocmernueckue remim.

IIpuMeHeHne cyCcieH3Ul U AMYJIbCHIA B CTPOUTEINILCTBE.

MuHepanbl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTBOpEI BOKpPYT HAc.

Boja kak peareHT U Kak cpefa s XUMUYECKOT0 IpoLecca.

Turel pacTBOPOB.

Kuznb u gearensHocts C. AppeHuyca.

Bxiaa oTe4ecTBEHHBIX YUEHBIX B pa3BUTUE TEOPUU NEKTPOIUTUUECKON TUCCOLMALINN.
YcTpaHeHue )KeCTKOCTH BOJbI Ha MPOMBIIUIEHHBIX IPEIITPUATUSAX.

CepHas KHCIIOTa — «XJI€0 XUMUYECKOU MPOMBIIIIIEHHOCTH.

Hcnonb3oBaHrne MUHEPATbHBIX KUCIOT HA MPEANPUITHIX PA3TUYHOTO MPOopuUIIs.
OKcHIbl ¥ CONM KaK CTPOUTENBHBIE MaTEPUAJIbI.

Hcrtopus rurnca.

IToBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

MHoronukuii KapOoOHAT KaJIbLMsL: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peakuus ropeHust Ha MPOU3BOACTBE.

Peaxrust ropenus B ObITY.

BuprtyanbHoe MoAeMpoBaHUE XUMUYECKUX MPOIIECCOB.

DIEKTPOJIN3 paCTBOPOB JIEKTPOIUTOB.

DIEKTPOJIN3 PaCILIaBOB 3JIEKTPOJIUTOB.

HpaKTI/I‘ICCKOC IMPUMCHCHUE  OJICKTPOJIMU3A: pa(bI/IHI/IpOBaHI/Ie, rajJJbBaHOIIJIACTHUKA,
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rajabBaHOCTETHS.

Hctopus nmonydeHus 1 npou3BOACTBA ATIOMUHUS.
DAEKTPOIUTUYECKOE MOTYUCHHE U PAPUHUPOBAHUE METH.
Kuznpb n gesarenbHocTh I'. [[9BH.

Ponp MeTaiioB B HCTOPUH YENOBEYECKON IUBUIN3ALINH.
Hcropust oTeueCTBEHHOW YEPHONU METAILTYPTHUH.

Hcropust 0TeueCTBEHHON IBETHOW METAJTyPTHH.

CoBpeMEHHOE METALTyPru4ecKOe MPOU3BOJICTBO.
CriennalibHOCTH, CBSI3aHHBIE ¢ 00PAaOOTKOM METAJIOB.

Ponp MeTaiioB 1 CI1aBOB B HAYYHO-TEXHUUYECKOM IIPOrpeccee.
Koppo3ust MmeTaiioB v criocoObl 3aIUTHI OT KOPPO3HUH.
WNuepTHBIC Uin 6J1aropoIHbIE Ta3bl.

Poxnaromue coym — raJoreHsl.

Hcropus miBeaCKOW CIUYKH.

XUMHSI METAJIJIOB B MO€H PO ecCHOHANbHON AeATEIbHOCTH.
XVMHSI HEMETAIJIOB B MO€H Mpo(hecCHOHANbHON JEATEIbHOCTH.
Kparkue cBegeHus o uCTOpUM BOBHUKHOBEHUS U PA3BUTUS OPTAHUYECKON XUMUH.
Kuznb u gearensHocth A.M. bytiieposa.

BuranusMm u ero kpax.

Ponp OTE4YEeCTBEHHBIX YYEHBIX B CTAaHOBJIEHWHM W PA3BUTHH MHUPOBOM OpPraHUYECKOU
XUMUHU.

COBpeMCHHBIe MMpcaACTaBJICHUA O TCOPHUHU XUMHUYICCKOI'O CTPOCHUA.
DKOJIOTHYECKHE aCIEKThI MCIIOJIL30BaHUS YIIIEBOAOPOAHOTO ChIPbA.

DKOHOMUYECKHE ACHEKThl MEXIYHAPOJHOTO COTPYAHUYECTBA [0 MCIOJIB30BAHUIO
YTJIEBOJIOPOTHOTO ChIPBSL.

Uctopus OTKpeITHS W pa3pabOTKU Ta30BbIX M HEPTIHBIX MECTOPOXKICHUM B
Poccuiickon ®@enepanumu.

XUMUS YTIIEBOIOPOHOTO CHIPbSI K MOsI Oy Ty1iasi mpodeccus.
VYTI1eBOI0pOIHOE TOTUTHBO, €T0 BUIBI M HA3HAYCHUE.
CuHTeTHYECKHE KaydyKU: HCTOPHS, MHOTOOOpa3ne U MEePCIEKTUBHI.

Pe3unotexnuyeckoe IMPOU3BOACTBO M €T0 POJIb B HAYYHO-TCXHUYICCKOM ITPOIPECCE.
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CBapoyHO€ MPOU3BOACTBO U POJIb XUMHUU YTIEBOJAOPOJIOB B HEH.

Hedts u ee TpaHcmopTUpOBKa Kak OCHOBA B3aUMOBBITOJHOTO MEXKIYHAPOIHOTO
COTPYJIHHYECTBA.

ApoMaThyecKue yrieBoI0poibl KaK ChIPhE AJIsl IPOU3BOACTBA MECTULUIOB.
YTrneBobl U KX POJIb B ) KMBOW MPUPOJIE.

CrtpoeHue rItoK03bl: UCTOPUS Pa3BUTHUS MIPEACTABICHUI U COBPEMEHHBIE BO33PEHUS.
Pa3BuTHe caxapHOi MpOMBILILUIEHHOCTH B Poccun.

Ponrw yrieBomoB B Moei Oyaymeid mpogdeCcCuOHATBHON ACSTEIHHOCTH.

Mertano: xemoduius 1 xemodpoous.

DTaHOJI: BeJInyaiiiiiee 0Jaro U CTpairHoe 3710.

AJKOTOJU3M U €ro NpoQuIaKTUKA.

MHoroaToMHbI€ CIIUPTHI U MOS Oy Ty1ias npogecCuoHaIbHAs 1eITeTbHOCTD.

dopmanbaeTu]l KaKk OCHOBAa TMOJY4YeHHUs BEHIECTB W MAaTepUAIOB sl  MoOeH
npoeccuoHaIbHOM 1eITeTbHOCTH.

MypaBbprHasi KUCIIOTa B PUPOJIE, HAYKE U MPOU3BOJICTBE.

Uctopus ykcyca.

Crnosxnble 2UpHI U UX 3HAYCHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.
JKupbl Kak TPOAYKT MUTAHUSI U XUMHUYECKOE ChIPHE.

3amMeHa )KUPOB B TEXHUKE HEIUILIEBBIM ChIPbEM.

HexBaTtka mnpomoBONbCTBUS Kak rioOajbHas NpoOsiemMa 4YeloBeuecTBa W MYTHU €€
penieHus.

Mpina: npoiuioe, HacTosIee, Oyayiiee.

CpencTBa rUrueHbl Ha OCHOBE KHCIIOPOACOAEPKAIIMX OPraHUYECKUX COCTUHEHUN.
Cunrernueckue moroiue cpeactsa (CMC): 10CTOMHCTBA U HEJOCTATKH.

AMMUakK 1 aMUHbI — O€CKUCIOPOIHBIE OCHOBAHUS.

AHUITMHOBBIE KPACUTEIU: UCTOPHUSL, POU3BOACTBO, IEPCIEKTHUBA.

AMUHOKHUCIOTHI — aM(pOTEpHbIE OPraHuYeCKHe COEAMHEHNS.

AMMHOKHCIIOTBI — KKUPIUYUKNY» OEITKOBBIX MOJEKYII.

CuHTeTHYeCKHE BOJIOKHA HA aMUHOKHCIIOTHON OCHOBE.

«OKu3Hb 3T0 c110co0 CyIIeCTBOBAHUS OEIKOBBIX TEI. ..»

CtpykTyphbl O€iKa 1 €ro 1eCTPYKTYpUPOBAHHE.
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buonoruyeckue GyHKIIMN OCIIKOB.
benkoBasi ocHOBa UMMYHUTETA.
CIINJ u ero nmpodunakTuka.

Hepunur Oenka B NUILEBBIX MPOAYKTAaX U €ro MPEOJOJIEHUE B paMKax INI0OAIbHOU
IIPOJOBOJILCTBEHHON ITPOTPAMMBL.

XuMus 1 OMOIOTHSA HYKJICHMHOBBIX KHUCJIOT.
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